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PREFACE

The present text-book has been prepared to meet a specific

demand. There are many schools which, having outgrown certain

now antiquated methods of teaching botany, find the best of the

more recent text-books too difficult and comprehensive for practical

use in an elementary course. The large number of subjects included

in the modern high school course necessarily confines within narrow
time limits the attention which can be devoted to any one branch.

Thus, more than ever before, a careful selection and judicious ar-

rangement as well as great simplicity and definiteness in presentation

are all requisite to the practical success of any one course of study.

This book offers (1) a series of laboratory exercises in the morphology
and physiology of phanerogams, (2) directions for a practicable study

of typical cryptogams, representing the chief groups from the lowest

to the highest, and (3) a substantial body of information regarding

the forms, activities, and relationships of plants and supplementing

the laboratory studies.

The practical exercises and experiments have been so chosen that

schools with compound microscopes and expensive laboratory appa-

ratus may have ample opportunity to employ to advantage their

superior equipment. On the other hand, the needs of less fortunate

schools, which possess as yet only simple microscopes and very limited

apparatus, have been constantly borne in mind. Even when the

cryptogams and certain anatomical features of the phanerogams are

to be dealt with, much may be accomplished with the hand lens, and,

where applicable at all, it is in an elementary course usually a better

aid to clear comprehension of objects examined than the compound
microscope. Furthermore, the experiments covering the fundamental
principles of plant physiology have been so far as possible arranged

in such a manner as to require only simple appliances.

In arranging a scientific text-book it has been a common practice

to interpolate directions for observation and experiment in the body
of the text. In teaching, however, the writer has found this arrange-

ment highly objectionable. Both laboratory work and class-room

exercises suffer from it. Accordingly, in this book instructions for

laboratory study are placed in divisions by themselves, preceding the

related chapters of descriptive text. The pupil with his book open
before him in the laboratory will, therefore, not here be confronted

by pictures and statements constituting keys to the work which he

should carry out independently. Although it is not intended that

each laboratory chapter should of necessity be finished before the

following chapter of text is taken up, the examination of the plants

themselves should naturally be kept somewhat in advance of the

recitations which summarize and complement the information gained
from that study.
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4 PEFFACE

The descriptive text follows in the main the sequence of topics of

Gray's " Lessons in Botany," and certain parts of that book have been

retained, as occasional paragraphs will show. In view of the relation

of the present book to tlie " Lessons " as indicated on the title-page,

the writer has felt free to adopt the phraseology of Dr. Gray wherever

desired, without quotation marks. A considerable number of descrip-

tive terms and definitions applied to the leaf and the flower have

been taken from the " Lessons," being now placed apart, for the use

of the classes making a somewhat detailed study of phanerogams in

a systematic way. But the greater part of the descriptive text

throughout is new, the chapters on cryptogams and on physiology

being entirely so.

In an endeavor to combine the best features of newer methods

with the lucidity and definiteness which have given Dr. Gray's text-

books their extraordinary merit, the present book departs from its

predecessor in paying more attention to the life of plants, as con-

trasted with mere form. The writer has aimed to give due promi-

nence to function which underlies form, that is to physiology and the

relations of plants to their surroundings. Yet while seeking properly

to emphasize the ecological aspects of plant life, he believes that ecol-

ogy should not be made the basis of elementary botany. It seems to

him that a course should be built primarily upon a careful study of

form, leading to some power of intelligent discrimination in morphol-

ogy and of accurate description in the technical language of the

science. Equally essential are certain perfectly definite principles of

vegetable physiology. The core of any rational elementar}^ course

is thus believed to be concrete, embodied in precise and more or less

technical language, and measurably endowed with a quality which

some would with disfavor characterize as formalism. The writer be-

lieves that the body of concrete instruction is not likely soon to be

displaced by the less definite and as yet more tentative generalizations

of the latest Ecology.

The Appendix is an essential part of the book, but is primarily

addressed to the teacher. It contains suggestions in regard to equip-

ment, books, materials, experiments, and additional exercises, as well

as pedagogical methods.

The writer appreciates, and here takes occasion to acknowledge,

the care with which Mr. C. E. Faxon and Mr. F. Schuyler Mathews
have made many new drawings for this book. Thanks are due to the

staff of the Gray Herbarium for aid in proof reading, especially to

Miss M. A. Day, Librarian. The writer is deeply indebted for advice

and criticism to Mr. William Orr, Principal of the High School,

Springfield, Massachusetts. Above all, the writer would acknowledge

his great obligation to Dr. B. L. Robinson, Asa Gray Professor of

Systematic Botany in Harvard University.

R. G. LEAVITT.
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I. LABORATORY STUDIES OP SEEDS AND
SEEDLINGS

A seed comes to the ground, lodges in a crevice of the

earth, is warmed b}^ the sun and wet by the rain, and

after a time a new plant, the seedling, appears.

a. To what extent is the new plant already formed

within the seed before germination begins ?

h. What provision is made in the seed, in the way of

food, for the growth of the seedling and its estab-

lishment as an independent individual?

e. What internal processes at the time of germination

may be detected by suitable experiments ?

d. By what steps does the nascent plant (^embryo) de-

velop and attain to a life of self-support ?

These are the general questions which the student is

asked to answer for himself in the studies outlined in this

chapter. The hrst exercises deal with the seed before

germination, and the later ones with the seedling, that is,

with the germination of the embryo and subsequent

events.

THE SEED

Exercise L The Embryo : its Form axd Condition previous

TO Germination

Castor Bean.— Beginning at the smaller end of the seed, cut away
the hard outer coat, or integument, without injuring the contents, or

kernel. Run the point of a knife around the edge of the kernel, then

split the halves apart.
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8 STUDIi:S OF SEEDS AND SEEDLINGS

Carefully remove for study the structures discovered within. Exam-

ine them with the lens. Describe all parts of the kernel with included

embryo.

The substance surrounding the embryo is the albumen ; the leaves

are the cotyledons ; the axis, or stemlet upon which they are borne, is

the caulicle.

Draw : (1) The embryo separated from the albumen ( x 2).i
(2) A

longitudinal section of the kernel cutting the cotyledons in halves ( x 3).

White Lupine.— The parts all become visible on removing the seed

coats and separating the well-marked halves of the seed. Xote caulicle,

cotyledons, and between the latter a third part, the plumule, of several

diminutive members. Compare with the embryo of Castor Bean,

noting striking differences.

Draw the embryo with one cotyledon removed, so as to show the

plumule ( x3).

Indian Corn.— Lying just beneath the surface of the grain is a

roughly wedge-shaped body. Remove this, leaving the pasty portion

— the albumen. In one face is a cleft. Pull this apart, exposing

structures within.

Study the embryo now in hand. A longitudinal section will help.

In order to identify more surely the members of the embryo, study

also a sprouted seed, in which root and plumule show plainly. The

large single cotyledon is one feature to be especially noted.

Compare and correlate all its different portions with the parts of

the embryos of Castor Bean and Lupine.

Draw surface and sectional views of the embryo to show the

structure ( x 3).

From the examples above answer the question. To what extent

is the new plant already formed within the seed before germination

begins ?

Exercise II. The Provision of Food Designed for the

Earliest Growth of the Young Plant

1. Where is the nourishment stored ? Answer this for Castor Bean,

Lupine, and Indian Corn. In addition, examine seeds of the Four-

o'clock, and others provided by the teacher.

Longitudinal sections will generally show at once the location of the

food store, whether outside the embryo, in which case the seed is said to

be alhuminous, or within the much swollen tissues of the nascent plant

itself, when the seed is called exalbuminous, or lacking in albumen.

Classify the seeds studied as albuminous or exalbuminous.

1 This means the drawing is to be two times the size of nature.
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In the Four-o'clock remove the integuments, and separate embryo
and albumen carefully.

Draw the food mass of Four-o'clock. Indicate by dotted lines the

natural position of the embryo. Use the hand lens ( x 3).

2. What substances constitute the food of the seedling ? The very

numerous substances of which plants are composed are capable of

being recognized by appropriate tests. A test consists of the treat-

ment of the tissues with certain chemicals. The success of the test

depends upon observing some change of appearance, as of color, known

to be due to the action of the chemical employed upon the substance

for which search is being made.

Test for starch.— Treat a piece of laundry starch with dilute iodine.

Note the color imparted. Starch alone receives this hue from this

reagent. Experiment upon the seeds supplied in order to determine

which contain starch, and in what parts the starch, if found, is lodged.

It may be necessary to pulverize or boil a part of the seed in some

cases.

A second food matericd, of frequent occurrence in seeds.— Crush a

whole kernel of Castor Bean. If this is done wdth the fingers, the

characteristic feeling of the expressed liquid when the fingers are

rubbed together shows the nature of the food material in question.

Seeds of Flax and of Cotton may be crushed out with the flat of a

knife blade for the same substance.

Otherforms of reserve food matter. — Several of these are not readily

discovered without chemical tests or microscopic examination. But a

form occurring in the seeds of a number of plants of considerable

economic importance is well seen in the date seed. Cut the "stone "

of a date in halves transversely. Examine with the hand lens the

small embryo lying crosswise of the seed.

Xote the toughness of the main bulk of the seed. It is not gritty,

like the stone of a cherry, but hornlike. It is the albumen, dissolved

during germination and used for the support of the seedling.

From the studies in Exercise II answer the question, What provi-

sion is made in the seed, in the way of food, for the growth of the

seedling and its establishment as an independent individual?

THE SEEDLING. GERMINATION

Exercise III. What Internal Processes are Discoverable

AS THE Embryo Begins to Grow, and Growth Progresses?

Experiment i.— Select seedlings of Bean in the first stages of germi-

nation, the caulicles coming into view. Remove the seed coats. Drop

a dozen of the denuded beans into a four-ounce or six-ounce bottle

filled with water w^hich has been recently boiled to drive off dissolved

air, and allowed to cool.
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The cork, pierced by two glass tubes that penetrate a quarter of an

inch or so beyond the inner surface, should be put in with care to

exclude even the smallest bubbles of air ; and the water should rise to

fill the tubes completely as the cork is pushed in. Place the fingers

tightly over the glass tubes and invert the bottle. Stand it mouth

down in a dish of water (^e.g. a tumbler). Be sure no air is present in

the bottle.

Displace the water in the bottle by hydrogen gas. Lead the hydro-

gen from the flask into the bottle only after all air has been driven

off in the flask. Allow the apparatus to stand as now adjusted in

some situation favorable to the growth of the beans.

Beside it place a quite similar arrangement, also with sprouted

beans, but let this one contain air in place of hydrogen.

Make full notes of the preparation and conditions of this experi-

ment. Several days may be required for the result to be plainly

seen. Thereafter finish the notes on the experiment.

In this exercise hydrogen, a harmless gas, is used to give an

atmosphere devoid of oxygen. The second jar, filled with air, has of

course a supply of the latter gas. What is your inference concerning

the presence of oxygen?

Experiment 2.— In a fruit jar one-third full of sprouting corn place

a small beaker of limewater. Cover the jar tightly. Another beaker

with like contents is to be placed in an empty jar beside the first, and

this jar likewise closely covered. After an interval of from one to

several hours observe the appearance of the liquid in both beakers.

Note any difference.

Take a small beaker of fresh limewater. Breathe gently upon it

till a change is produced. This action of one's breath upon limewater

has what bearing in explaining the effect observed in the jar of sprout-

ing corn ? AVhat is the object of the second jar and beaker ?

The two foregoing experiments will enable the student to infer—
(1) Whether the atmosphere supplies anything more than moisture

to the germinating plant
; (2) Whether the plant gives back anything

into the atmosphere.

What action necessary to the life of animals does this double pro-

cess in growing plants resemble?

Experiment 3.— Having removed the beaker from the jar of seed-

lings used in the previous experiment, tie a cloth over the mouth of

the jar. Near by lay a thermometer. When the mercury column has

become stationary, note the reading accurately (without handling the

bulb), and passing the instrument through a small hole in the cloth,

insert its bulb amongst the seedlings.

Within five or ten minutes observe wdth exactness the temperature

of the seedlings. Is it higher or lower than that of the room?
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The jar must not stand in direct sunlight,, the effect of which

would be to render the contents warmer than the room.

It would be well to find by means of another thermometer whether

the temperature outside the jar changes in the same direction equally,

during the time of observation.

Is there any connection between the activity of the seedlings,

detected by Experiments 1 and 2, and their heat condition indicated

by the thermometer in Experiment 3 ?

Exercise IV. Ixfluexce of Temperature on Germination

Experiment 4.— Take 100 seeds of Bean, 100 grains of Indian Corn,

and 100 grains of Wheat. Soak all the seeds for twenty-four hours in

water. Note the change or changes produced.

The seeds of each kind are then to be divided into two sets of 50

each. Place one set of each kind in a suitable receptacle, where they

will be kept moist, but not covered with water (e.g. place between

layers of wet blotting paper, or in moist cotton, or in wet sphagnum

moss, the receptacle being closed to prevent evaporation). Put the

receptacle in a warm place where the temperature will be as nearly

75° Fahr. as possible. Treat the other sets in like manner, but expose

to a low temperature — but, of course, above freezing. Each day

record in a table the number of seeds of each kind that have

sprouted. What is your inference concerning the influence of tem-

perature ?

Exercise V. Direction of Grow^th of Plumule and Rootlet

Experiment 5.— By a chance position of the seed in the soil the nas-

cent root, or radicle, on emerging may have its tip directed toward any

point but the right one. Ascertain as follows how an inverted seedling

behaves. Fit a double roll of blotting paper into a beaker. Moisten.

Between the paper and the glass place seedlings, well sprouted, with

the roots pointing upward, the plumules downward. They are held

in place by the pressure of the paper. But if some of the seeds are

large, — like the Lupine,— tuck wads of cotton in on either side to

support the radicle, and prevent it from falling or bending over.

Pour a little water into the beaker. This, soaking up on the blot-

ting paper, will keep the seedlings moist. Cover the beaker to pre-

vent drying up. Draw some of the seedlings well enough to record

their positions. After two or three days examine and draw again.

Record the preparation and results of this experiment. Is there

indicated anything which might be termed sensitiveness, together

with active growth toward or away from the direction of gravity?

Or are the affected parts simply bent by their own weight?
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Exercise YI. The Development of the Seedling

Experiment 6.— An exceedingly important change undergone by
tlie seedling as it comes out of the soil or the seed into the light,

may easily be overlooked. In order to single out this effect from
others observed in the course of the young plant's development, next

to be studied, germinate some seeds in the dark, and let the seedlings

develop quite away from the influence of light. Their increase of size

and the succession of parts will be much like that of ordinary seedlings,

and their appearance similar except in the one vital particular— a

characteristic of plants so commonplace that it is hard to realize its

true importance.

In the course of the studies below let the above seedlings, and per-

haps others grown in very dim light, be compared with those grown

in full light.

Turning now to the general developmenl: of the seedling, the

student should consider afresh that every buried seed contains a

nascent plant, and that at the start it is confronted by a complicated

problem. In many cases the very first difficulty is how to escape from

the wrappings of the seed itself. After that there is the question how,

through growth from a very limited food supply, on the one hand to

reach the air and spread a small crown of leaves, and on the other to

establish connection with the soil.

Germinate seeds of Squash, Onion, White Lupine, Pea, and Morn-

ing Glory, to various stages. Write notes along the lines indicated

below, and illustrate by drawings.

1. Any special methods of getting free from seed coats.

2. Whether the cotyledons are raised out of the ground or not.

3. The mode of extracting cotyledons or plumule from the soil.

4. Whether the cotyledons serve as food sacs, as foliage leaves, or

as both.

5. In which cases the plumule develops early, in which late

;

reasons.

6. In albuminous seeds, what organ of the embryo acts to absorb

the albumen.

On points calling for individual judgment rather than statement of

facts, let the opinion formed by the pupil be expressed distinctly as

such.

Supplementary Topics for Investigation

1. The rudimentary embryos of orchids. Material, seeds of native

or greenhouse plants. Polj^embryony of Spiranthes cernua.

2. Embrj^os of certain Conifers. Pinus Lambertiana, P.pinea, or

even smaller seeded species for the seeds. Larix Americana (Hack-

matack) and Picea excelsa (Norway Spruce) for germination.
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3. The dependence of seedlings upon the nourishment in the

cotyledons. Compare the growth of entire plantlets with that of

plantlets deprived of one or both cotyledons.

4. To what stage of growth will the food store of the seed, alone,

bring the seedling? Supply water. Exclude light; for in darkness

the seedling can make no new^ food. Sprout several kinds of seeds,

choosing a variety as regards the amount of albumen or size of the

embryo. Tie mosquito netting loosely over the mouth of a dish, and

fill the dish with water until it touches the netting, upon which place

the sprouted seeds with the radicles going dowai into the w'ater.

Report the results, and illustrate with the plants growai.

Investigations 3 and 4 may be made at home.

Divisions of the Vegetable Kingdom. The Course of Study-

One has but to draw upon his everyday observation to

realize how varied is the plant realm. There are such

diverse types as the trees and herbs that we see every-

where about us, the ferns, the mosses, the molds and

toadstools, and the seaweeds. These differ so widely

from one another that at first sight there seems to be

little upon which one could base any notion of a common
relationship.

Nevertheless, the multitude of forms have been brought

together into comparatively few grand divisions, and close

study has revealed a considerable measure of agreement

running through the whole series. We may reasonably

suppose that all plants are of one stock, and that the

higher groups have sprung from forms resembling the

lower.

In his present work the student is concerned with but

one type, the highest of all, that of the Flowering
Plants, or Phanerogams. It comprises nearly all

the plants of large size, and by far the greater part

of those which are useful to mankind— the forests,

the grasses, the grains, the fruits, the fiber plants,—
those that at present make the earth green and hab-

itable.

All the lower plants of diverse sorts, from the ferns

downward, are termed Flowerless Plants, or Crypto-
gams. They are reserved for the latter part of the course.



14 STUDIES OF SEEDS AND SEEDLINGS

Phanerogams and Cryptogams have much in common,

as has just been stated : the highest Cryptogams closely

resemble the lowest Phanerogams. Yet the latter, as a

whole, form a well-marked group by themselves. One

mark of distinction may be stated thus :
—

Phanerogamous plants grow from seed and hear flowers

destined to the ijroduction of seed. By many recent

authorities they have been termed Seed Plants., or Sper-

matophytes; and this designation is more significant than

the earlier and commoner one of flowering plants.

The reproduction of Cryptogams is carried on by means

of spores, bodies very much smaller and simpler than the

smallest and most rudimentary seed. The spores contain

no ready-formed plants. They go through a series of

changes, quite unlike anything to be observed in the

germination of seeds, before the form of the plant which

gave rise to them is reproduced. The pollen of flowering

plants, which must be familiar even to those who have

paid little or no attention to plant structure, closely

resembles the spores of the flowerless plants. This may
enable one to see, at a single glance, the wide difference

between spores and seeds.

The Members of a Complete Plant

The seedlings studied in the last Exercise were com-

plete plants. They were provided with all necessary

organs of vegetation. All phanerogamous plants con-

sist of (1) root, and (2) shoot ; the shoot consisting of

(a) stem, and (5) leaf. It is true that some excep-

tional plants, in maturity, lack leaves, or lack roots.

These exceptions are few. The parts of the phanerogams

studied are to be assigned to root, stem, or leaf. Let

it be understood that when in the studies on flowering

plants the question is asked, " What is the morphology,

or nature, of this part ? " this is equivalent to asking,

" Is the part in question of the nature of root, or of

stem, or of leaf ?
"
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II. SEEDS AND SEEDLINGS

1. The seed carries within it a minute plant. The seed

originates in the flower, within an often globular or pod-

like structure (Fig. 1), which,

though generally the least

conspicuous of the floral

organs, may have attracted -^
^"M/^r Bud

the student's attention on

account of its central posi-

tion and peculiar form. This

receptacle may contain a

very great number of the

rudiments of the future

seeds, or only a few, or even

only one : and may be the ^^^-r-~.^y-^4. ^-^vw^^ x ,J ' J C^^-y"=*-avVlf C^^m^ ^ Flower

Central portion of one
of the tlowers of

Hermannia Tex-

ana, showing the

seed rudiments-

Seed vessel

2. Buds, flowers, and ripened seed vessels

(fruit) of Hermannia Texana.

sole seed-bearing part, or one of several in the same

flower. After the floral leaves with their wide expanse

and bright colors have performed the part they play in

the life of the flower, and have fallen away, this seed

receptacle enters upon a new period of its history. It

grows, often vigorously, and through alteration of form
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and texture approaches nearer and nearer to its final con-

dition of fruit (Figs. 2, 3).

2. The seed rudiments meanwhile undergo fundamen-

tal changes : the embryonic plants are formed, seed coats

3. a, the fruit, or matured form of the central organ of the flower

(Fig. 1), cut across to show the seeds ; b, a seed, magnified; c, a

section of the seed ; cl, the embryo removed from the seed.

develop, fitted to secure the dispersal of the seeds far and

wide, or to protect the embryo, and a store of food for

rearing the young plant to a certain stage is provided

(Fig. 3).

3. At length, when the seed is fully ready for its

mission, the now ripened fruit falls to the ground and

decays, liberating the seeds, or is borne away by currents

of wind or water, or by animals. Or, remaining on its stem,

it either opens (Fig. 3), allowing the seeds to be scattered

by a variety of agencies, or in a

number of cases bursts, forcibly

ejecting the seeds from their

receptacle.

4. The primitive plant, or em-

hr^o, inclosed in the seed, may be

so rudimentary that it shows no

distinction of organs. Such a case

is furnished by Orchids, epiphyt-

ic^ upon trees in tropical forests.

Their flowers are often large ; but

the extremely numerous seeds are

of the smallest size, and of the

1 Epiphytes grow upon, but derive no sustenance from, other plants.

Parasites live at the expense of their hosts.

Seed of an Orchid, with
loose, buoyant coat, and
a rudimentary embryo
(magnified)

.
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simplest structure throughout (Fig. 4). Floating through

the air like chaff, they are borne to situations suited to

the life habit of these plants. The very much reduced

embryo is a minute rounded body with no sign of leaf

and stem appearing until germination has considerably

advanced.

5. But every well-developed embryo consists essentially

of a nascent axis, or stem,— the caulicle^— bearing at one

end a leaf or leaves,— the cotyledons^— while from the

other end a root is normally to be produced (Fig. 3, d).

6. The number of cotyledons. — Several of the embryos

examined in the laboratory were dicotyledonous^ that is,

two-cotyledoned. Plants which are thus similar in the

plan of the embryo, agree likewise in the general struc-

ture of their stems, leaves, and blossoms ; and thus form

a class, named from their cotyledons,

the Dicotyledons.

7. Figure 5 represents the Pine seed

seen in section, together with the young

tree after its cotyledons are fully ex-

panded. Of these there are several, a

case which is much less usual, but con-

stant in the various kinds of Pine, where

in some species the cotyledons number

twelve, or even more. And in some

other Coniferce, or cone-bearing trees,

the same peculiarity is found. The em-

bryo is here said to be polycotyledo7ious.

8. The term monocotyledonous denotes

the possession of but a single cotyle-

don. This condition gfoes alongf with

other peculiarities of external and internal structure, and

is thus characteristic of a class of plants— exemplified by

the true Lilies and the Grasses— called the Monocotyle-
dons.

9. In addition to the parts already referred to, many
embryos show in miniature one or two lengths of the stem

which is to carry the growth of the plant upward above

5. Section of a Pine

seed ; seedling

showing 6 coty-

ledons.

OUT. or BOT.
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6. Embrj oof the Yel-

low Pond Lily

(magnified).

the cotyledons, with several of the first leaves which it

will bear (Fig. 6). This bud of the ascending axis, already

developed in the seed, is the plumule.

In the Bean and similar strong embryos

the leaves of the plumule are already

perfect as concerns outline, veining,

and so on, and need only to gain green

color and a larger size to become use-

ful to the seedling as foliage. These

plants, therefore, very soon after coming out of the

ground are found actively acquiring the means of further

growth, while still using nourishment

inherited from the parent plant.

10. Food. — Along with the incipient

plant is sent a store of food in a form

easily used, with wdiich its start in

an independent ca-

reer will be made.

The amount is as

variable as the size

of the embryo it-

self. It may be

relatively very large, as seen in the

seed of Actsea (Fig. 7). In Fig. 8

the embryo is relatively larger than

the mass of nutrient material. This

example prepares us for the condition

seen in the seed of man}' families of

plants, where a supply of nutriment

separate from the germ itself is never

developed (Fig. 9).

11. Food matter external to the

embryo is termed albumen^ or endo-

sperm^ and seeds having it are called albuminous seeds.

Those lacking albumen are called exalbuminous.

12. It will readily be seen in most cases that embryos

unfurnished with albumen are not in consequence the

worse off, for they are of larger size and their tissues are

Seed of the Purslane,

in section, the em-
bryo surrounding

the reduced albu-

men (magnified).

Section of ihe seed

of Actsea, show-
ing the minute
embryo and the

relatively abun-
dant albumen
(magnified).

9. Exalbuminous seed

of Gynandrop-
sis, in section

(magnified)

.
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swollen out with nutrient substances. This is the arrange-

ment in seeds like the Peanut, Walnut, and Chestnut
;

the edible kernel is really a rudimentary plant.

13. The seed food of embryonic plants consists chiefly

of starch, fat, sugar, and in smaller quantities proteid

substances ; that is, substances resembling the white of

egg and the curd of milk. Transformed by the growing

embryo and seedling into living substance and frame-

work, with the addition of water alone, these concentrated

formative matters may enable the young plant to grow to

many times the size of the original seed.

14. The resting state. — The germ may remain long

dormant in the seed. Its condition is then like that of

the buds of trees and the underground bulbs of herbaceous

plants in winter. Life sleeps, so to speak ; and the living

parts can endure extremes of dryness, cold, and so on,

which they are unable to bear in their more active periods.

Thus the embryo passes uninjured through change of sea-

sons that would cause the death of a seedling. Dormant

and well protected, it may be carried to great distances.

If at first unfavorably lodged, the seed may long await a

change of circumstances. When a forest is cleared away,

a great variety of field plants at once spring up, doubtless

from seed deposited in the soil long before.

15. Retention of vitality De Candolle kept seeds of

many kinds for fifteen years, when those of a few species

germinated. In another case the known age of seeds

which still kept their vitality was forty-three years. ^ On
the other hand, certain seeds must be planted as soon as

separated from the fruit.

16. The conditions of germination. — When the slow

inward changes of the dormant period have fully pre-

pared the seed,— or when ripeness has come, even without

a resting stage,— germination will begin, if a few neces-

sary conditions are fulfilled. There must be water,

warmth, and oxygen.

1 The stories of the germination of seeds from mummy cases are with-

out foundation.
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17. Water. — Seeds are usually rather dry ou issuing

from the fruit. Dryness makes the seed hardy. In

contact with water therefore, at the time of germination,

they often swell to two or three times their dry volume.

Actual growth in plants, too, always requires much water.

18. Warmth.— Moderate heat has a strong influence in

hastening germination. For Indian Corn and Squash the

most favorable temperature is given as about 81° Fahr.

A few exceptional seeds will sprout at the freezing point

of water. Thus seeds of a Maple have been germinated

on a block of ice, the rootlets penetrating to a depth of

more than two inches into the dense, clear ice, in which

they melted out cylindrical cavities for themselves. The

requisite heat is here generated by the seedling itself.

19. Oxygen is actively inhaled and combines with the

substances of the embryo. This oxidation furnishes energy

which appears in growth and in vital heat ; that is, in heat

in the seedling similar in all respects to the bodily warmth

of animals.

20. As a result of oxidation carbonic acid gas is formed

and exhaled. The young plant thus breathes in and out.

Respiration is common to all living things. But in plants

the in-take of the one gas and the out-going of the other

are slow, continuous, and imperceptible processes.

21. The development of seedlings.— If one looks under

the White Oak in late autumn, he is likely to find that the

acorns have sprouted. He will then discover that many of

the nuts, if lying on proper surface, for instance on short-

cropped pasture sward, are already fast-bound to the earth,

the radicles^ or incipient roots, having penetrated the soil.

It appears, therefore, that seeds may germinate and attach

themselves without being covered up ; though a covering

of some sort, as sand, soil, or dead leaves, is advantageous,

and some fruits, or their carpels, are even provided with

mechanical contrivances for partially burying themselves.^

22. Suppose that a seed lies thus, like the acorn, cleanly

upon the surface, and that it has been drenched by rain

1 See Fig. 279.
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and dew until germination actually begins. Plainly the

first need in this case is a root developed in tlie soil,

whence it may suck up the water and other substances

required for the con-

tinued growth of the

plantlet. To achieve

this object the caulicle

is pushed out of the

shell, and the radicle be-

gins to develop ; and at

once it may be seen that

the elongating axis mani-

fests something very like

a rudimentary sense, or

a number of senses. It

is affected by outward

influences. The radicle

of the oak is found, for

instance, to have been

turned sharply down-

ward ; or in many in-

stances the movement of

curvature has gone still

farther, and the grow-

ing radicle has followed

the under surface of the

shell backward to the

dampest spot in the im-

mediate neighborhood ; namely, the place where the acorn,

resting on the turf, has collected a little of the moisture

exhaling from the eartli— or at least preserved a humid-

ity higher than that of the open. Here the root has made

another turn, under the combined influence of gravity

and humidity, and has entered the soil (Fig. 10).

23. The curvinof movements of the radicle are made a

little way back of the tip, and the growth of the latter is

thereby directed toward the proper surroundings.

24. Seedlings from buried seed come into the air by a

10. Germiuatioii of the White Oak.
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11. Germination of the Morn-
ing Glory. At the

left, the seedling as it

appears when breaking
• from the soil ; at the

right, the same seedling

a little later, the seed

coats thrown off, the

stem straightened, and
the cotyledons opened.

variety of methods. When the cotyledons are designed

to act in the sunlight as green foliage for a time, they are,

in general, brought out of the

ground by the lengthening of the

caulicle. As it grows, this usually

bends abruptly just below the

cotyledons ; and the top of the

loop thus formed is seen when
the cracking of the soil allows

one the first sight of the springing

seedling. The extraction of the

leafy parts is thus managed with

the least danger of injury from

the resistance of the soil (Fig. 11),

and at the same time the seed

coats are often slipped off.

25. The main part of the origi-

nal seed may remain permanently

buried, while the nutrient con-

tents are gradually absorbed and carried away to the

actively growing regions of the root and the ascending

shoot. This is the case in the Horse-chestnut. The coty-

ledons are mere reservoirs of food.

Their stalks elongate (see Fig. 12),

freeing the caulicle and plumule

from the shell. The radicle develops

strongly, and the plumule rises,

looped, toward the surface.

26. The end of the radicle for a

greater or less length, according to

the size of the plant, is always elon-

gating in growth, and slipping forward

between the particles of soil, which it

avoids or pushes aside* as the occasion

demands. A portion just behind this smooth thrusting

tip, having become fixed in position, throws out a velvety

coating of so-called root hairs. These penetrate sidewise

into the minutest interspaces of the soil, and adhere to

12. Germination of the

Horse-chestnut.
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the stony particles. Each hair is a microscopic tube

(Fig. 27), out-growing from a surface cell, and serves to

conduct water and draw food materials into the tissues

of the root, whence they are conveyed to the leaves

above.

27. Color.— The embryo in the seed is pale or color-

less. The seedling— except the root— is dark green,

after a short exposure to the light. Bat if the seedling

is thrown into strong alcohol, this newly acquired green

color is extracted, the coloring matter proving to be sepa-

rable from the leaves and stems, where it is generated.

It is a definite substance, to which the name Chlorojjh^U

has been given. Without this substance, plants cannot turn

mineral matters of soil and atmosphere into nourishment.

III. LABORATORY STUDIES OF BUDS

Buds appear as conspicuous features on most of the

perennial plants of temperate and cool climates, after the

autumnal fall of leaves. Such winter buds are to be

the subjects of the following studies.^

Exercise YII. The General Structure of Buds

Buds of the following common species will show what winter buds

usually contain, in what a compact way the parts are pressed together,

and how some parts are shielded by others.

Lilac.— View the bud endwise. AVhat is the arrangement of the

scales? How were the leaves arranged on the twig?

Remove the scales and little leaves one after another, laying them

down in the order of removal. Xote a gradual change in the outlines.

From the last-removed members it is easy to see the morphology of

all the parts, including the scales. What are the scales? Cut a longi-

tudinal section. Use the lens. All parts are seen in position and

proper attachment.

Draw : (1) An outer, a transitional, and an inner member, as taken

off (x 3.). (2) A longitudinal section (x 10). Label all parts.

1 The parts of the leaf— blade, petiole, and stipules— should be

shown on the board to the class.
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Horse-chestnut.— Note the arrangement of the scales. Of the leaf

scars on the twig.

Remove the scales by cutting at the base. Separate the wool-

covered members within and remove them, counting and noting down
the number of pairs. Holding one of these parts by its stalk, scrape

off much of the wool, first from the back, then from between the leaf-

lets.

Cut longitudinally down through the bud core, or axis, after remov-

ing all scales and leaves. With the lens notice the short, narrow,

conical part upon which the leaves proper, not the scales, were inserted.

How many internodes ^ in this bud axis ? (Refer to the number of

pairs of leaves removed.) How manj^ internodes in the last season's

growth on the same twig? Does the bud contain an ordinary year's

growth, as to number of internodes and leaves?

Draw: The bud entire (x 2). One of the young leaves, spread

out (x 3).

Witch-hazel. 2— Xote the surface of the bud leaves. Scrape. Use

the lens. Beneath the exterior coating is the leaf soft, green, and

apparently alive, or leathery and dead? Pull the bud to pieces. Are

any parts different from the outer leaves ? The latter, as well as the

inner ones, finally develop into foliage leaves. There are no scales.

Such buds are termed naked buds. Draw the bud entire ( x 2).

Exercise YHI.

The Tulip Tree (^Liriodendron). — Xote the flattish form of the bud
;

the nearly round scar near the base. Separate the two exterior scales

at the tip, and pull them off. Relatively to the little leaf now seen,

in what position does the next pair of scales stand? Examine all re-

maining parts. AYliat is the round scar at the base of the outer pair

of scales ? What is the morphology of the scales ?

Draw the bud after removal of the outer envelop.

Magnolia.— Does the caplike covering of the bud consist of two

parts fused in growth, or is it single? What is the small scar at one

side of the bud? P^xamine the contents of the bud. What is the

morphology of the bud cap? Draw the bud, showing the scar.

Additional Studies

Make a stud}^ of several other buds as directed by the teacher.

Among these, the buds of Mountain Ash (Pyrus Americana or P.

Aucuparia), Green Brier (Smilax rotundifalia), Mullein, Dandelion, and

some subterranean bud like those of Smilacina, Trillium, Sanguinaria,

or Uvularia, are suggested.

1 Interspaces between leaves. ^ j'or alternative material, see Appendix.
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Exercise IX. The Number and Position of the Buds

The position of buds in general, with reference to the leaves of the

previous season, must have already attracted attention. What is that

position? "When two or more buds occur together they have, rela-

tively to one another, one of two characteristic arrangements, as seen

in the following species.

Red Maple.— Ilow many buds in a group? Which ones maybe
termed extra, or accessory ?

Draw enough of the twig to show the essential relations of the buds,

both to the leaf scar and to one another.

Pipevine.— Examine the neighborhood of the leaf scar with the

lens. Cut a longitudinal section of the stem through the middle of

the scar. Examine the cut surfaces of the bark. Growing points,

distinguished by superior greenness, can be made out. Note their

number and relative position.

Make a drawing (enlarged) to show the disposition of accessory

buds here found.

Exercise X. The Wintering of the Young Shoot

Refer to the records and drawings made in the laboratory for the

materials of a comparative account of buds, with reference to their

adaptations to winter conditions. Protection against sudden chilling

is sometimes perfect; in other cases temperature seems to be disre-

garded. Arrange the various modes of meeting the dangers of cold

in an orderly manner in your acconnt.

Are there any other sources of destruction besides low temperature?

If so, wdiat? And are buds protected against these dangers?

Exercise XL The Development or Unfolding of Buds i

The Lilac, forced to gi-ow indoors, may be studied. Determine

what parts have grown since the bud came out of the typical winter

state. Have all grown equally? Have some not grown?

Draw enough to show what happens to the different members of

the winter bud.

If possible, compare with the Lilac the unfolding buds of two other

species, as the Buttonwood and the Sycamore ]Maple.

Exercise XII. The Nondevelopment of Buds

Select a branch of the Horse-chestnut five years old. or thereabouts.

Count the total number of leaf scars. Of these, how many now^ sub-

tend buds, or have subtended buds? In how many cases have buds

developed into branches or flower clusters?

1 This may be a home experiment.
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Add the ages of all the existing buds, individually. Then divide

this total by the whole number of buds. This gives the average age

of the buds. How old is the oldest bud on the branch ? Cut some of

the oldest ones open. Should you judge them to be still capable of

development, in case of need?

Record in your notes all numbers and ages.

Exercise XIII. Comparative Vigor of Development

Select a lateral branch of the Maple provided, showing a few years'

growth. Hold the branch in the position in which it grew. Certain

of the leaf scars now look upward, part of them to right or left (hori-

zontally), and part toward the earth. That is, there are two sets,

the vertical (above and below) and the horizontal. In each set count

the whole number of pairs of leaf scars ; also the number (pairs)

where the buds have made some growth.

Record in a table like the following :
—

Horizontal
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General summary.— The pupil should by this time be

self-informed as to —
a. What a bud, as a whole, is.

h. What the reason for its formation is.

c. What rudiments of future growth are present.

d. How nearly these approach the full-grown condition

as to form.

e. What parts are of merely temporary use.

/. What the morphology of these parts is.

Make a brief statement covering these points, by way of

summary of the work on buds.

For Supplementary Work, see the end of Chapter IV., where sugges-

tions for outdoor and indoor observations are made.

IV. BUDS

GROWING BUDS

28. In actively growing herbs the tip of the stem and

the rudiments of tlie coming leaves— appearing at first as

small prominences close to the apex— are usually pro-

tected from accidents. Bites of insects or other animals,

and extremes of

heat, light, dry-

ness, and cold, are

guarded against by

the maturer leaves

standing together

over the younger

parts (Figs. 13, 14),

or by special cover-

ings. Tlie forming

members of the Begonia shoot are sheathed by a pair

of scalelike appendages— stipules— at the base of the

highest full leaf (Fig. 15). In addition, in this plant,

the hot rays of the sun are in nature fended off by the

leaves themselves, which are raised umbrellalike over the

13. Terminal portion of a shoot of Coleus
;
young

leaves shielding the growing tip.
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growing point ; a mode of protection quite perfectly

represented, also, by the Castor Bean plant (Fig. 16).

In the Mullein, protection is assured both in the growing

14. End of the stem, and two nas-

cent leaves, in Coleus, after

removal of several pairs of

the leaves of the growing
bud.

15. Protection of the growing bud of

Begonia.

season and in winter by a thick, woolly covering of plant

hairs, or tricliomes. These are produced by all the leaves

in their earliest stages when crowded together in the bud,

16. Protection of the terminal bud in the Castor Bean.

and persist when the leaves are mature. The tender

sprouts of many plants are well supplied with tricliomes

of a special kind, secreting distasteful liquids which dis-

courage the attacks of herbivorous insects.
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RESTING BUDS

. Buds of the

Hickory.

Sometimes

29. The most conspicuous buds are the scaly resting

buds of most trees and shrubs of temperate or cold

climates. When these are formed at the

end of a stem or branch, they are referred

to as terminal buds. In the angle, or axil,

of nearly all the leaves

others are found, termed

axillary or lateral buds

(Fig. IT).

30. Accessory or su-

pernumerary buds. —
There are cases where

two, three, or more

buds spring from tlie

axil of a leaf, instead

of the single one which

is ordinarily found there,

they are placed one over the other, as

in the Aristolochia, or Pipevine ; and

in Pterocar3^a (Fig. 18), Avhere the

upper bud is a good way out of the

axil. In other cases three buds stand

side by side in the axil, as in the Red

i\Iaple.

31. Formation of winter buds.—

Such plants as prepare for winter by

the production of winter buds form

them earl}^ in the foregoing summer.

In many woody plants the axillary

buds do not show themselves until

spring ; but if searched for, they may
be detected, though of small size,

hidden under the bark. Sometimes,

though early formed, they may be

concealed all summer long under the

base of the leaf stalk, Avhich is then

18 The accessory buds
of Pterocarya

RhoifoUa, some-
what above the

axil, and already

partially devel-

oped in the first

summer.
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hollowed out into a sort of inverted cup, as in the Button-

wood, or Plane Tree

(Fig. 19).

32. Large and
strong buds, like

those of the Horse-

chestnut and Hick-

ory, contain besides

the scales several

leaves or pairs of

leaves, ready formed,

folded, and packed away in small compass, just as the

seed leaves of a strong embryo are folded away in the

seed ; they may even contain all the blossoms of the ensu-

ing season plainly visible as small buds. Buds containing

19. Sub-petiolar bud of the Plane Tree.

20. Underground stem {st), thickened roots {rt), and
resting bud of Bellwort {L'vularia).

both leaves and flowers are termed inixed buds. Under
the surface of the soil, too, or on it, covered with the dead

leaves of autumn, similar strong buds of our perennial

herbs may be found (Fig. 20).

33. The resting state. — Buds, like seeds, remain in a

state of rest, or dormancy, during the winter, although

life is hardly reduced to such low terms in buds as it is in

seeds. Buds are therefore more easily aroused to activity^
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and they are less hardy. Yet in the coldest weather buds

are frozen without injury, providing the freezing and sub-

sequent thawing are not too sudden.

Some buds which will grow and unfold

when placed in water in the latter

part of the winter, refuse to open at

an earlier period, behaving like those

seeds that will germinate only after

a definite length of time.

34. Protection. — The means and

the degree of protection are various.

Against sudden changes of tempera-

ture thick, woolly covering is often

provided, growing from the young

leaves and around their bases. To
this several thicknesses of scales—

modified leaves —
may be added. The

scales usually fall

away soon after the

bud bursts open in

spring ; but in many
instances, like the

Buckeye (Fig. 21),

make a little growth toward foliage. In

Pterocarya (Fig. 22) the younger leaves

are shielded only by the somewhat broad-

ened stalks of the

partly developed out-

er ones. When the

latter become, in the spring, the full

leaves of the season, such buds are

termed naked buds, i.e. without spe-

cialized protective scales.

35. The slender, pointed axillary

buds of the Horse Brier, or Green

Brier, lie in the groove of the petiole

of the subtending leaf, and are partly

21. Development of the

Ijarts of the bud
in the Buckeye.

22. Naked bud of

Pterocarya

fraxinifolia.

23. Eeniains of the

petiole protect-

ing the bud in

Horse Brier.
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covered by the margins of the groove. When the leaf

falls off in autumn, the base remains as protection to

the bud (Fig. 23).

36. Store of food. — In trees, the stems which bear the

buds are filled Avith abundant nourishment deposited the

summer before in the wood and in the bark. Subterranean

buds are supplied from thick roots, root stocks, or tubers,

charged with a great store of nourishment for their use.

(See Figs. 20, 47, 48.)

37. Renewal of growth. — We see that the on-coming

of spring finds plants ready to resume their interrupted

activities, since new shoots are complete in the buds, and

food is at hand for their development. As soon as the

tide of warmth has fairly set in, therefore, vegetation

pushes forth vigorously from such buds, and clothes the

bare and lately frozen surface of the soil, as well as the

naked boughs of trees, with a covering of green, and often

with brilliant blossoms. Only a small part, and none of

the earliest, of this vegetation comes from seed.

38. Nondevelopment of buds.— It never

happens that all the buds grow. If they

did, there might be as many branches in

any year as there were leaves the year

before. And of those which do begin to

grow, a large portion perish, sooner or later,

for want of nourishment or for want of

light. In the Hickory (Fig. 17), and most

other trees with large scaly buds, the ter-

minal bud is the strongest, and has the

advantage in growth ; and next in strength

are the upper axillary buds ; while the for-

mer continues the shoot of the last year,

some of the latter give rise to branches,

and the rest fail to grow. In the Lilac

(Fig. 24), the uppermost axillary buds are

stronger than the lower ; but the terminal

bud rarely appears at all ; in its place the

uppermost pair of axillar}^ buds grow, and so each stem branches every

year into two,— making a repeatedly two-forked ramification.

39. Latent buds.— Axillary buds that do not grow at the proper

season, and especially those which make no appearance externally,

24. Bads and branching of

Lilac.
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may long remain latent, and at length upon a favorable occasion start

into growth, so forming branches apparently out of place as they are

out of time. The new shoots seen springing directly out of large

stems may sometimes originate from such latent buds, which have

preserved their life for years. But commonly these arise from

40. Adventitious Buds.— These are buds which certain shrubs and

trees produce anywhere on the surface of the stem, especially where

it has been injured. They give rise to the slender twigs which often

feather the sides of great branches of our American Elm. They

sometimes form on the root, which naturally is destitute of buds

;

they are found even upon some leaves ; and they are sure to appear

on the trunks and roots of Willows, Poplars, and Chestnuts, when

these are wounded or mutilated.

41. Definite annual growth from winter buds is marked in most

of the shoots from strong buds, such as those of the Horse-chestnut

and Hickory. Such a bud generally contains, already formed in

miniature, all or a great part of the leaves and joints of stem it is to

produce, makes its whole growth in length in the course of a few

weeks, or sometimes even in a few days, and then forms and ripens

its buds for the next year's similar growth.

42. Indefinite annual growth, on the other hand, is well marked

in such trees or shrubs as the Sumac, and in sterile shoots of the Rose,

Blackberry, and Raspberry. That is, these shoots are apt to grow all

summer long, until stopped by the frosts of autumn or some other

cause. Such stems commonly die back from the top in winter, and

the growth of the succeeding year takes place mainly from the lower

axillary buds.

43. Forms of trees determined by the development of the buds.

—

The main stem of Firs and Spruces, unless destroyed by some injury,

is carried on in a direct line througliout the whole growth of the tree,

by the development year after year of a terminal bud : this forms a

single, uninterrupted shaft,— an excurrent trunk, which cannot be

confounded with the branches that proceed from it. Of such spiry or

spire-shaped trees, the Firs or Spruces are characteristic and familiar

examples.

44. On the other hand, when the terminal bud fails to take the

lead regularly, there is no single main stem, but the trunk is soon lost

in its branches. Trees so formed commonly have rounded or spread-

ing tops. The American Elm is a good illustration of this type, in

which the stem is said to be deliquescent.

Supplementary Work. Ecology of Buds

The following outline is meant to suggest some lines of individual research

that may be followed throughout the year in any place where plants grow.

Notes made from nature will not, of course, follow this scheme ; for such a

OUT. OF EOT. 3
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summary could come only after a good deal of looking into particular cases.

Observations should be numbered in the notebooks; and specimen parts of

the plants whose buds are described should be kept properly numbered, for

determining with certaintj'^ what the plants are that have been studied. There

are several j^opular works from which the names of plants in flower, or of trees

even not in flower, may be made out to some extent. If one learns the use

of the Manual, names may be determined without other help. Assistance

may often be had from a trained botanist through correspondence, if none is

available near at hand.

I. Summer. Growing buds. Protection of the tender tips : against (a) in-

sects, (6) S7iails (water plants and low under-herbs)
,
(c) any other animals ?

{d) excessive light, heat, and drying; by means of (a) stipules, {h) petioles

of older leaves, (c) trichomes, (d) convergence and overshadlng by all the

parts generally, (e) other arrangements.

II. Summer, fall, and winter. Resting (or "winter") buds. A. When
are they formed, in different plants ? B. Sources of danger. Determine some

of these by actual observations on (a) birds— e.g. note the food of flocks of

northern birds that visit your locality in winter— and (6) other animals.

As to temperature, it may be asked. Do huds freeze? Does freezing kill?

Does prolonged freezing kill? Does thaioing kill? C. Methods of offsetting

the dangers by (a) special scales (what is the nature, or morphology, of the

scales?), (6) coatings of the parts (wool, glandular secretions), (c) seclusion

(1) under bark, (2) in hollows, (d) other means.

III. Experimental. Earliest date at which buds of different species can be

made to open, within doors. Effects of removing some or all of the scales in

certain species. Do buds grow at all, in diameter or length, between Decem-
ber 1 and March 1, or otherwise change?

V. LABORATORY STUDIES OP THE ROOT

Exercise XIV. The General Morphology of the Root

The root suggested is that of Shepherd's Purse. (Do not remove

the leaves from the plants.)

Note the general habit of the root system, consisting of one main

root (taproot), and numerous lateral roots and rootlets.

What is the direction of growth of the taproot? Of the lateral

roots ? Examine the taproot with the lens for contraction wrinkles.

Of what service is contraction of the roots, in the case of such a plant?

Place some of the fine, fibrous rootlets on the stage of the dissecting

microscope in water, and carefully pick apart with needles, so as to see

their length, branching, and relative slenderness. Can root hairs be

made out? Does the branching show regularity? Is the root jointed

where branches spring out? At w^hat angle do the branches spring?

Chip away one side of the main root to show the w^ood at the center.

(In doing this, save half or more of the upper part uncut, for later

use.) This is the central cylinder. All outside of this is the cortex

(bark). By scraping and stripping, a distinct external layer, like a

skin, may be detached from the taproot. This resembles the external
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layer of the leaf and stem in being more or less impermeable by water.

Does the central cylinder of the taproot connect directly witli those

of the lateral roots and rootlets?

Experiment 7. — What part of the root conveys liquids up to the

leaves of the shoot? Determine this by cutting off the lower half of

the main root and the ends of some other roots, and placing the still

leafy plant with these cut surfaces in water colored with eosin. After

a time cut off the cortex on one side of the root, at different levels, to

find whether the eosin water has been taken up ; and, if so, what path

it has followed. Save a thin cross section of the taproot for drawing.

Draw : (1) The general habit of the root system, to show the points

already mentioned. Show the rings or wrinkles due to longitudinal

contraction. (2) A piece of the branching fibrous root (as seen with

the dissecting microscope, and therefore much magnified), showing the

points noted above. (3) Longitudinal section of taproot (short piece),

showing the wood, cortex, and coating, and the connections with

branches (x3-4). (4) Cross section of the taproot (x4-5).

Exercise XV. Roots for Climbing

Make a drawing of the given stem with its climbing roots, to show

the mode of occurrence of the roots, whether in rows or not, and

whether at or near the nodes of the stem or not. With the lens,

examine the roots for root hairs. Is there any sign that they play a

part in the adhesion of the roots to supporting surfaces?

Exercise XVI. Roots for Storage

Compare the internal structure of the given root with that of Shep-

herd's Purse. Are all the regions which were observed in that root

found in this one? In what region or regions of the storage root is

thickening most pronounced? In what part or parts is nourishment

stored? How can you test this? What part does this root play in the

life history of the plant? Will the root grow— i.e. give rise to shoots

— when planted in a pot of earth? (Try it.)

Is any part of the stem of the plant present and closely incorporated

with the root? Distinguish root and stem carefully in such a case.

Draw whatever diagrams are necessary to illustrate your notes.

Supplementary Subjects

1. The roots of epiphytic Orchids. Xote their origin and structure, and

behavior toward water. What is the habitat of these plants?

2. Roots of the Dodder.

3. Contraction of the roots of plants.

4. Direction of growth of roots under influence of moisture.

5. The rate of growth of the roots of seedlings.

6. Root pressure shown by guttation.
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VI. THE ROOT

45. Origin. — Roots ordinarily come from stems, not, as

is generally thought, stems from roots. It is true that in

springtime flowering herbs

like the Trillium, and the

Bloodroot (Fig. 25), are

seen to break from the

ground as if produced from

a root; but the subter-

ranean stock in all such

cases is a true stem.

46. Exceptions to the

general rule are not uncom-

mon, for many roots, espe-

cially if severed from the

stem, have a power of

forming afresh within their

tissues, buds developing

into leafy shoots.^

47. The initial stem of

the embryo produces from

its end a root which be-

comes the first or primary

root of the plant. Some
plants keep this as a main

or ta'proot throughout the whole of their life, and send out

only small side roots (Fig. 42); but commonly the main

root divides off very soon, and is lost in its branches. A
root system is thus formed with no marked central axis.

In plants of large size, as trees, the roots often extend on

all sides, not far below the surface, sometimes to a con-

siderable distance beyond the limits of the aerial parts.

^

1 The reproduction of lacking parts (as buds by roots, roots by stems,

and both roots and stems by cut leaves) is termed regeneration. The
faculty is common to many plants, and to not a few animals, especially

those of the lower types.

2 " Those of an elm have been known to fill up drains fifty yards dis-

tant from the tree." — Goodale, " Physiological Botany," p. 235.

The Bloodroot, producing in spring

leaves and flowers from an un-

derground stem which is popu-

larly mistaken for a root.
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48. Every flowering pltiiit, with some rare exceptions,

has thus at tiie beginning one or more primary roots de-

veloped from tlie tip of the caulicle ; but

when occasion arises, additional roots are

freely produced from other parts of the

stem. The Poison Ivy is a woody vine,

sometimes assuming a partially erect,

shrublike habit. Wherever, in clambering

over the rocks, the stem finds shade and

moisture, it produces a thick growth of

fibrous, clinging rootlets (Fig. 26). The

higher shoots, rising Avell above the under

shrubbery, and thus exposed to sun and

air, are quite devoid of them. In this case

the accessory roots ow^e their existence to

causes which are in a sense accidental, and

they are accordingly said to be adventi-

tious.

49. Any part of the stem may give rise

to adventitious roots, but they come most

readily from the nodes, as may be seen

upon examining almost any creeping plant

(see Figs. 34, 45).

THE FUNCTIONS OF ROOTS
26. Adveutitious

50. Roots serve as organs of absorption Poison ivy.

and storage, and as holdfasts.

51. Absorption. — They absorb water and dissolved min-

eral matters, and in some cases organic matter left by the

decay of former vegetation, or even the juices of living

plants.

52. Water and salts. — If w^e uncover the roots of a tree,

we find that they liave a bark impermeable by water. This

impermeable covering is thicker or thinner according as it

is older or younger, but is never altogether lacking until

we reach the young rootlets. Even here the surface is

coated with a substance that hinders the free entrance of
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water, except for a short distance from the tip backward.

Onli/ the parts most recently formed are active in absorption.

53. The production of new rootlets is thus of high importance.

Accordingly, as long as the plant grows above ground, and expands

fresh foliage from which moisture largely escapes into the air, so long-

it continues to extend and multiply its roots in the soil beneath, re-

newing and increasing the fresh surface for absorbing moisture in

proportion to the demand from above ; and when grow^th ceases above

ground, and the leaves die and fall or no longer act, then the roots

generally stop growing, and their soft and tender tips harden. From
this period, therefore, until growth begins anew the next spring, is the

best time for transplanting, especially for trees and shrubs.

54. The action of root hairs. — It has already been

noted in the laboratory that the tip of the seedling root is

for a space smooth, but that at a little distance back a

thick covering of root hairs soon arises. These not only

insinuate themselves into the interspaces of the soil along-

side of the root, and suck up whatever water may be

there ; but they apply

themselves closely to the

soil particles, the walls

.-fcl
i

.y-
even becoming lobed and

distorted in order to gain

closer contact with the
27. A root hair, much magnified. It is . ,

seen to be a tubular outgrowth uneven i)articles compos-
from an exterior cell of the root, iug; the Soil rtiS". 27V
in this case much distorted. n •

hor adliernrg to the sur-

faces of the latter are certain substances much needed by

the plant. These substances, mineral salts,^ are not re-

moved by the simple flow of soil water,^ but remain firmly

bound until acted upon by the root hairs. At the points of

contact, the root hairs excrete an acid which acts to release

1 Salts such as potassium nitrate (saltpeter), magnesium sulphate,

calcium phosphate, etc.

2 Fertilizers applied to land and dissolved by the rain are held in the

same manner by the soil, until taken by the roots of the crops. But if

applied when the ground is frozen, the fertilizers do not penetrate the

absorbent soil to the same extent, and much is washed away by surface

drainage, and lost.
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the mineral matters in question. These then pass into the

root in solution, and are conveyed to the parts of the

plant where their presence is required.

55. As the food sought becomes exhausted the root

hairs cease to act, and after a short time die and fall away.

Meanwhile further on new hairs have been put forth in

soil lately invaded. These likewise serve their turn and

shrivel. In this manner the root tip in its progress is

followed by a belt of absorptive organs which explore the

soil on every side of the line of advance.

56. Root hairs are the chief organs for the absorption of

water and dissolved mineral salts, in the usual cases.

They are, however, wanting in many aquatics and even in

some terrestrial plants.

57. Protection of the root

tip.— In growth new tissue

is formed close to the end of

the root (see Fig. 28). The
very forefront, subject to 28. The end of a growing root, tipped

wear and tear by the resist- and protected by the root cap

;

g, the growing point. (Con-
ance of the sod to the root S siderably magnified.)

advance, is furnished with a

shield of tissue, somewhat in the form of a thimble, which

is renewed from the growing point within as fast as it is

worn away externally. This is called the root cap.

58. Aerial roots are such as are produced above ground.

Some of the most highly specialized aerial roots are those

adapted to tlie absorption of rain and dew. Epiphytes—
that is, plants seated upon other plants, but not living at

their expense— are obliged to depend upon occasional

supplies of water, which the roots take up rapidly at the

time and pass on to the leaves and stem to be stored for

future use. Epiphytic orchids accomplish this by means

of a thick spongy layer covering nearly the entire length of

their numerous aerial roots (Fig. 29).

59- Absorption of organic food.— The waste from decaying vegeta-

tion is made use of by a very large number of plants having no other

means of support. These are saprophytes. They are mainly Crypto-



40 THE BOOT

gams of small size, but among them are several flowering plants. The
Indian Pipe is common in woods, where its short stems push up in

29. An epiphytic Orchid with numerous aerial roots for the

absorption of rain and dew. — Schimper.i

little groups through the leaf mold. The pale hue of its stem, leaves,

and flower remind one of the toadstools in company with which it

grows. The roots are adapted to absorb organic matters in solution

from vegetable mold.

60- Parasitic roots. — Part of the roots of the Yellow Gerardia are,

or may be, transformed by the development of suckers near their

tips, by which they grow fast to the roots of other plants and steal

nourishment (Fig. 30). At the same time the Gerardia, possessing

1 A. F. W. Schimper, "Pflanzen-Geographie," 1898. An account of

plants in the world-wide aspects of distribution and adaptation.
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green coloring matter, is able like all green plants to provide for itself;

and it does carry on the work of forming plant food in a quite normal

30. Roots of the Yellow Gerardia, some of

them parasitic on the root of a Blue-
berry bush,

way even while taking the sap

of other plants. This is, there-

fore, the case of a pruiial para-

site.

61. Parasites proper, which

strike their roots into the tissues

of living plants, or form attach-

ments to their surface so as to

suck up their juices, are amongst

the most interesting of all vege-

table forms. Of this sort is the

Mistletoe (Fig. 31),^ the seed

of which germinates on the

bough where it falls or is left

by birds ; and the forming root

penetrates the bark and en-

grafts itself into the wood, to

which it becomes united as

firmly as a natural branch to

its parent stem ; and indeed the

parasite lives just as if it were

a branch of the tree it grows

and feeds on. A most common parasitic herb is the Dodder (Fig. 32),

which al)0unds in low grounds in summer, and coils its long and

slender, leafless, yellowish stems— resembling tangled threads of yarn

— round and round the stocks of other plants; wherever they touch,

piercing the bark with minute and very short rootlets in the form

of suckers, which draw out the nourishing juices of the plants

laid hold of. Other parasitic plants, like the Beech Drops and Pine-

31. Plants of the Dwarf Mistletoe para
sitic on a branch of the Spruce.

1 Not the Mistletoe proper of the Old World. The plant represented is

an American relative of the well-known European plant, very much
smaller, and properly denominated the Dwarf Mistletoe.
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sap, fasten their roots underground upon the roots of neighboring

plants, and rob them of their juices.

62. Roots as holdfasts. — This function comes to be

of great importance as

the plants become tall

and have to stand

against the violence of

the Avinds. And so

the main roots of a

tree, spreading abroad

underground, corre-

spond in girth with

the largest of the

branch trunks spread

in the air above.

They increase, like the

trunk and limbs, by

the annual formation

of wood. Yet notwith-

standing their great

size and strength,

every heavy wind
storm leaves here and

there a tree over-

turned.

63. Roots for climb-

ing are well shown by

the Trumpet Creeper

(Fig. 34). Near the

nodes, on the shaded

and moister sides of

the stem, aerial roots

are produced in longi-

tudinal rows, and become matted together like felt by

means of the numerous root hairs that cover them through-

out. As the young stems of the vine push upward close

to the face of a wall or building, these webs of roots grow

out until they strike the stone, when they flatten out and

32 Dodder parasitic on the stem of an herb.

Note the absence of leaves (except a
few small scales, I), the development of

sucking roots, h, and the flower ckister.

The plant has no connection with the

ground, except in the seedling stage.
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become firmly glued to the surface. Firm support is thus

p afforded to the ascending creeper.

64. Roots used for storage.— The roots

of almost all plants that

persist for more than a

single season serve, in

common with the stem,

as organs of storage, to

some extent. But their

forms are not altered

for the special purpose

section through
Dodder and host

plant at the

point where the

haustorium, or

sucker, of the

former pene-

trates the bark
of the host

; p,

stem of the para-

site ; s, sucker,

piercing to the

wood of the host,

h (mucli magni-
fied) . — Sachs.

34. Roots of Trum-
pet Creeper,

used in climb-

ing.

35. Thickened storage roots in

cultivated plants. On the

left Carrot, on the right

Radish. In bt)th cases the

rootiscoufluent above with

an exceedingly shortened

stem bearing the leaves.

of storage in ordinary cases. Yet roots are sometimes

much enlarged to hold the nourishment made by the

plant during one growing season for its use in the next.

Among the plants that owe tlieir early appearance in the

spring to food stored up in a somewhat fleshy root is the

Dandelion (Fig. 42). In certain plants the tendency to a

thickening of the root has been fostered by cultivation

and selection until from the original wild stock, not more

promising in the beginning than some of our common
herbs, such useful food plants as the Beet, Turnip, Parsnip,

and Radish have been produced. These make use of



44 THE ROOT

the taproot alone (Fig. 35). The Anemonella (Fig. 36),

flowering in early sjjring with the more familiar and

closely related Anemone,

draws upon supplies of

food held in a cluster, or

fascicle, of roots. A fine

example of adventitious

roots, some of which remain

fibrous for absorption, while

a few thicken and store up

o7. Roots of the Sweet
Potato.

food for the next season's

growth, is furnished by the

Sweet Potato (Fig. 37).

DURATION OF ROOTS

65. Roots are said to be an-

nual, biennial, or perennial.

These terms apply also to the

^Yllole plant.

6G. Annuals, as the name de-

notes, live only for one year,

generally for only a part of the

year. They are of course herbs;

they spring from the seed, blossom, mature their fruit and seed,

and then die, root and all. Annuals of our temperate climates with

severe winters start from the seed in spring, and perish at or

before autumn. Where the winter is a moist and growing season

and the summer is dry, winter annuals prevail; their seeds germinate

30. Anemonella thalictroides. The
early spring growth supplied

from a fascicle of storage roots.
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under autiiinii or winter rains, grow more or less during winter, blos-

som, fructify, and perish in the following spring or summer. Annuals
are fibrous rooted.

67. Biennials, of which the Turnip, Beet, and Carrot are familiar

examples, grow the first season without blossoming, usually thicken

their roots, laying up in them a stock of nourishment, are quiescent

during the winter, but shoot vigorously, blossom, and seed the next

spring or summer, mainly at the expense of the food stored up, and
then die completely.

68. Perennials live and blossom year after year. A perennial

herb, in a temperate or cooler climate, usually dies down to the

ground at the end of the season's growth. But subterranean portions

of stem, charged with buds, survive to renew^ the development.

Shrubs and trees are of course perennial; even the stems and branches

above ground live on and grow year after year.

VII. LABORATORY STUDIES OF THE STEM

At the beginning of the study of the stem, it is well to

recall the fact that a flowering plant typically consists of

root, stem, and leaf. Stems and leaves may be so dis-

guised as not to be readily recognized in their true charac-

ter. Thus some stems are so modified as viery closely to

resemble leaves, while others assume the general appear-

ance of roots. Yet there are, with few exceptions, certain

marks of the stem proper even in these dissembled forms.

The Marks of the True Stem

1st. The stem is characterized by a general plan of

construction, as viewed externally, differing essentially

from that of either root or leaf.

What is the Plan ?

2d. It bears appendages at certain definite places.

What are the Appendages?

Where inserted upon the stem ?

3d. If the stem in question is an offshoot from an

older one, its point of origin has a certain definite loca-

tion. Position determines the fact that a lateral member
is a hranch stem, and not a leaf.
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What is its Position ?

These are the questions to be kept in mind in the fol-

lowing exercise.

Exercise XVII. The Characteristic Features of Stems

Red Maple.— Examine with care all marks and features of form

and the position of the branches and buds with respect to certain of

these markings. Examine especially the newest parts. A low power

of the hand lens brings out the desired points well.

Most trees and shrubs upon the approach of cold weather shield the

tender extremities of their stems by numerous scales. When growth

is resumed at the beginning of the next season, the scales fall away,

leaving scars to mark the occurrence of winter. These are to be looked

for on the material in hand, and noted as interesting traces of events

in the recent histor}" of the twigs. But such annual demarkations are

not to be found on all stems. Refer to the questions immediately pre-

ceding this exercise, and answer them in the notes. The sections of

the stem at which leaves are borne are called nodes; the lengths

between leaves are iniernodes.

Draw the terminal, and one or two adjacent, annual lengths of the

twig— enough to show all the points learned in the study.

Exercise XVIII. The Internal Structure of Stems ^

Looking at the plants of the fields about us, we perceive the great-

est variety in the size, proportions, and attitude of stems. In some

the stem is so short as to seem to be quite wanting, the leaves appear-

ing to spring directly from the root. In other cases the stem, elon-

gated, reclines upon the ground, or twines for support upon any object

within reach.

Yet there is a prevailing type. Its erect habit and height most

clearl}'- show the purpose of stems in general. What is this pur-

pose?

As height from the ground means encounter with winds, the tall

stem must also be strong. Furthermore, the sap has a considerable

distance to travel from the root to the leafy crown, and hence

the conduction of water becomes one of the functions of the stem.

1 See also Chapter XVI. If compound microscopes are available, the

minute structure may be taken up more in detail than the directions here

given require. In any case use should here be made of figures and ex-

planations from Chapter XVI. The cambium region, especially, should

be located even under the dissecting microscope, and its meaning

explained.
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These considerations lead us at once to examine the internal struc-

ture. We shall expect to find out whether the internal construction

answers to the uses of the stem or not.

1. A comparison of dicotyledonous and monocotyledonous stems.

—

Begonia {dicotyledon), Asparagus (^monocotyledon).

(1) Even a naked-eye examination of the cross sections, held up
side,by side to the wdndow light, show^s marked differences. Consider

carefully wherein they are alike and wherein dissimilar, and write a

comparative account of the cross sections as you see them,

(2) Place the Begonia section under the highest power of the dis-

secting microscope. Notice the following points :
—

(a) The central space is filled with a more or less irregular and

indistinct network, in which some meshes {cells) of tolerably

regular form may be made out.

(b) Outside of this is an interrupted circle of somewhat wedge-

shaped, denser spots, nearer the circumference than the center

of the section.

(c) Exterior to these is a region filled by a network of large cells.

Toward the margin, however, the cells become gradually

smaller.

The outermost layer of cells, which may not be distinguishable, is

of a distinct nature, and forms the epidermis.

The three regions thus noted are characteristic of dicotyledonous

stems. They are {a) the pith, {b) the ring of wood, and (c) the bark.

Strictly the bark inckides the outer ends of tlie elongated areas noted

under {b), and only the inner half or two-thirds is wood. (The lens

will probably show the division line.) In this fleshy herbaceous stem

the wood does not form a complete ring in the cross section, it will be

noticed. The Lilac, soon to be studied, will show an apparent differ-

ence in this respect.

Draw a sector of the cross section, showing the character of the

three regions (x 5 — 10).

(3) Examine in the same manner the section of Asparagus.

Note :— {a) The large cells composing by far the greater part of

the section. They are replaced by cells of a different char-

acter in two instances ; namely, in

{b) The scattered darker parts w^hich much resemble the denser

areas in Begonia ; and in

(c) A distinct dense ring, not far from the edge of the section.

Finally there is

{d) The outermost zone, composed of round cells of uniform size

(the epidermis).

The monocotyledonous stem has no separate region of wood includ-

ing pith and surrounded by bark, such as one finds in dicotyledons.

A cylinder of firm tissue (c), giving a degree of rigidity to the stem,
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is found at or near the surface. Throughout the loose celhilar tissue

(a) the wood is scattered in bundles, or strands (b). The bundles

are tough and add strength to the stem, and, more important still, fur-

nish the means by which water ascends. The sap ducts appear in

the cross section as large circular apertures on the periphery of the

bundles.

Draw^ a sector (60°) of tlie monocotyledonous stem ( x 5-10).

2. The woody dicotyledonous stem.— Lilac.

(1) The first cross section examined should be of the end twigs

;

that is, of the stem not more than one year old.

Note:— («) The pith.

(h) The wood, which seems now to be a solid ring. A high power

of the microscope, how^ever, would show traces of pith tissue

running out to the bark between the wood wedges.

(c) The bark, beginning at the outer edge of the wood. Careful

looking, aided by lenses of even moderate power, will show in

the inner bark region a ring of somewhat glistening bodies,

distantly resembling a string of beads. These are the ends of

bundles of hast fibers. What is a possible use of strong fibers

in this position in the twig?

Immediately under the dark outer line of the bark are

several rows of corlc cells, the examination of which may
require the use of a compound microscope. What is the use,

to the plant, of this layer of cork ?

Draw a sector of the cross section (90°), to show these parts.

(2) Make smooth cuts across the twig of Lilac where it is one, two,

and three years old respectively. Examine the ends with the lens.

In what part of the stem (what part of the cross section) is new w^ood

annually formed ?

Draw the three cross sections in diagram ( x 3).

Exercise XIX. The Structure of Wood (Optional)

First, decide which side of the block furnished for examination was

toward the center of the trunk. Then note :
—

(1) The annual additions of wood.

(2) The difference in appearance between sj^ring w^ood and fall

wood. What makes the difference (use lens) ?

(3) The radiating lines, crossing all the annual layers (medullary

rays).

These features are seen on the cross-sectional face. Look on the

other faces for the ends of the medullary rays and the sap ducts.

Show by drawings the points learned from the study.

Examine also a piece of board containing a knot. Explain the
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nature and origin of the knot. Are trees grown in the open, or those

grown in a thick forest, more likely to give timber free from knots V

Exercise XX. The Ascent of Sap ix the Stem

Experiments.— In order to trace the course followed by the sap

current as it passes from the root to the leaves, make use of water

tinged with eosin. Put the cut end of the given (leafy) stem in the

colored water. After fifteen or twenty minutes examine the stem.

If it is translucent, like the Balsam (Impatiens), the course of the

eosin water is readily seen without dissection. Note the branching

of the conducting tissue at the nodes.

If the path of the coloring fluid is not seen from without, dissect.

Having determined the facts, write a statement, and illustrate by a

diagram or diagrams.

Exercise XXI. Geotropism of the Stem

The manner in which the growing plumule behaves toward the

attraction of gravitation has been seen. It is well to find out whether

the stem retains this power of reaction to the effect of gravity at a

later date.

Experiment 9.— This may be done by turning an upright potted

plant — as a young Sunflower or a young Xasturtium— into a hori-

zontal position, pot and all. Make a diagram of pot, stem, and one or

two selected leaves. Leave for a day. Then compare with the diagram.

Indicate any changes by making dotted lines for the new positions.

Alternative. Experiment 10.— The leafy scapes of the Shepherd's

Purse (Cnpsella Bursa-pastoris), not too old, make excellent subjects for

this experiment. Fit the scape into a small bottle by splitting and

grooving the cork. Fill the bottle quite full of water before inserting

the scape and cork. Fix the bottle to a block with a rubber band, to

keep the bottle from rolling when the arrangement is laid on its side.

After making a diagram of the stem, etc., set it away in a safe place

in a horizontal position until the next day.

Compare with the diagram. Represent any new position by dotted

lines on the original diagram.

Write full notes.

Xote : — The same scape will show the reaction of the stem to light

in a marked manner, at least if taken while still freely growing.

When the reaction to gravity is completely apparent, and the end of

the scape has become vertical, place the scape, still in its l)ottle, so that

it faces a window. In front and shading it place an opaque object two

or three inches wide. Draw a diagram of the whole arrangement, and

OUT. OF BOX.— 4



50 LABORATORY SrUBIES OF THE STEM

note the time. Observe the scape again later, looking for a change

from the original attitude of the stem.

Exercise XXII. Special Uses and Forms of Stems

Creeping or underground stem. — Study the rhizome. Look for

stem, leaf, and. root. Which are present? What are the marks show-

ing the true nature of stem, if that is present? AVhat is the distribu-

tion of the roots, if present? If thickened, does the rootstock contain

food in store ?

Draw what is needed to illustrate your notes.

Tuber of Potato.— First, try to distinguish between the tip and the

base of the tuber. By base is meant the end by which the Potato was

originally attached to the Potato plant.

Holding the tuber right end up, examine it. With the lens look

at several minute prominences within the depression of each eye.

These are buds.

Below is a ridge, and frequently at its middle point may be seen

a small, erect scale. What is the morphology of this scale (subtend-

ing a bud) ? Test the pulp with iodine. Morphologically, what is

the tuber? What is the proof? What is its purpose in the life history

of the potato plant ?

Draw an enlarged view of the eye, showing ridge, scale, and

rudimentary buds ( x 3-4).

Houseleek. — (Optional.) Examine : (1) The green heads, with

close-set, thickish leaves.

(2) The dull-colored, rootlike parts connecting them. Precisely

whence do the latter spring? In what do they end, and how? Cut

away leaves enough to determine these questions clearly. Have they

any scars, scales, or appendages ? What is their morphology ? Proof ?

Cut a longitudinal section of one of the heads. Xote the sudden

enlargement of the axis at the point where the leaves begin to be

crowded. Apply dilute iodine.

Compare the stem of Houseleek with the tuber of Potato in all

respects,— as to organs present, the comparative development of these

organs, the purpose of the whole, and any other points.

Draw the longitudinal section of the head.

Asparagus. — Select a sprig which branches several times. At the

base of every branch at least one small, scalelike structure is found.

What is it? Follow up the successive subdivisions of one of the

branches, arriving finally at the smallest members of the ramification.

At each dividing note a similar scale. Is it found at the foot of the

needlelike " leaves " ? If so, what is their morphology ? Note the

color of all parts of the plant. What is the function of stem in

Asparagus ?
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Draw enough of the stem or stems to show the points discovered

(x3).
Crocus.— liemove the scales. What is the morphology of the

denuded bulb?

Draw the stem, showing nodes, internodes, buds, stolons (under-

ground, propagative branches), if present.

Cut a cross section. Is the plant monocotyledonous or dicoty-

ledonous? Test for starch. What is the life history of this plant?

Flowering Quince (Cydonia Japonica).

Draw a thorn, bearing a lateral bud, with accessory buds at the

base, and the subtending leaf scar ( x 3).

Boston Ivy (Ampelopsis Veitchii).— Are the tendrils associated in

any way with leaves or leaf scars? Answer in drawing (x3). Ex-

amine the tendril itself with the lens. Are there any indications of

leaf formations at the bases of the branches? Answer in drawing

(x5). What is the use of the flattened ends of the branches? In-

clude these disks in one of the drawings.

VIII. THE STEM

69. The stem is the axis of the plant and the stock from

which spring all the other organs. Side stems, or

branches, spring from just above the axils of the leaves.

Leaves are present on the stem of every Howering plant at

some stage of its existence, though they may often be

reduced to the merest rudiments. This is the case with

stems that run along beneath the surface of the soil, where

leaves would be of no use. But the tendency to produce

leaves never quite disappears, and on underground stems

manifests itself in scales and prominences at more or less

uniform distances ; the joints or nodes thus made, serving

to distinguish such stems from roots, which they otherwise

closely imitate.

70. The stem of an annual herbaceous plant is composed

largely of living tissue, and is commonly seen to be green,

pulpy, more or less translucent, and full of sap. A few

strands of woody fiber run through it ; but the general

mass is succulent, and abounds in living substance. As
age and height and the weight of foliage and fruit in-

crease, woody strengthening tissue may be largely devel-
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oped even in annual stems. If the plant is a perennial,

especially if it grows to a considerable height, the wood
increases and the living tissue becomes a rehitively smaller

part of the whole. In the stems of trees the living por-

tions comprise only the growing tips of branches, the

younger bark, and a film of active tissue just outside the

wood. The bark (except those parts freshly formed), and

the cylinders of wood, are essentially dead, and serve

merely mechanical purposes in the support and protection

of that which is alive.

71. The growth of stems. — Stems increase iu length at

or near the young tips. In plants of defiJiite annual

growth the number of internodes— or interspaces between

leaves— is predetermined in the bud. Early in the fol-

lowing season these internodes gain their full extension

and thereafter remain fixed in length. Girth increases

through the formation of wood by the living tissue that sur-

rounds the woody cylinder. Growth is, of course, inter-

rupted as often as severe cold or extreme drought sets in
;

and in those parts of the world where this is a regularly

recurring event, the wood is formed in successive layers.

When cut across, the layers appear as rings. Stems of trees

and shrubs grown in temperate climates show in the cross

section the spi'ing wood— laid down when growth is par-

ticularly active — differing in color or texture from the

fall wood. The age of trees, therefore, is easily made out

when the trunk is cut off. Sometimes, however, two

rings are formed in a single season, when midsummer
drought interrupts the regular growth. Allowance must

be made for these cases in estimating the age of trees.

72. The direction of growth.— Most stems grow upward;

that is, toward the light ; for it is the benefit got by full

exposure of the foliage to the sun that has led to tall

stems. Leaves of tall-stemmed plants are raised out of

the shade cast by crowding neighbors.

73. Upright stems include, besides the ordinary rigid

and self-sustaining type, many climbing forms. Certain

ones gain the advantages of elevation by twining upon the
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stems of other plants for support (Fig. 38), and often

grow until they spread their own leaves above those of the

plants that they encum-

ber. The wav in which

such climbers bend from

side to side until they

strike some vertical sup-

port may be told in the

words of Darwin :
— 38. Twining stem of the

Morning Glory.

" When the shoot of a hop

rises from the ground, the two

or three first-formed joints or

internodes are straight and

remain stationary; but the next-formed, whilst very young, may be

seen to bend to one side and to 4;ravel slowly aronijd towards all

points of the compass, moving like the hands of a clock, with the sun.

The movement very soon acquires its full ordinary velocity. From
seven observations made during August, and on another plant during

April, the average rate during hot weather and during the day is two

hours eight minutes for each revolution ; and none of the revolutions

varied much from this rate. The revolving movement continues as

long as the plant contiimes to grow ; but each separate internode,

as it becomes old, ceases to move."

74. The revolutions are less rapid at night than in the

daytime, but are maintained until some object of support

is met with, when the free extremity still goes on revolv-

ing and the stem shortly encircles the support. The

movement then continues in an upward-winding spiral,

the coils tightening and the twiner steadily ascending.

75. Most species of twining plants wind in a definite

direction. That is, as we look down upon the plant, the

revolving tip moves with the hands of a watch lying face

upward, in some species ; opposite to the hands, in other

species.

76. Another class of climbing plants includes those that

simply clamber in a haphazard fashion through and over

the surrounding herbage. The thorns of many Brambles

and the minute backward-pointing hooks studding the

angles of the stems and the margins of the leaves in
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39. The stem aud leaves of Galivm, or

Bedstraw, studded with backward
pointing hooks (magnified).

Galium (Fig. 39), catching on leaves and branches, pre-

vent these climbers from slipping from their supports.

If we attempt to pull

a tangle of Galium away
from the foliage of the

herbs and shrubs over

which it runs, the plant

itself is torn in pieces

before we succeed in

dislodging it.

77. Of special organs

for climbing, the clinging

rootlets of the Trumpet
Creeper have already

been described. Leaves, aiid parts of leaves serving the

same general purpose, but adapted in a much more

remarkable manner to a climbing habit, will be described

in the next chapter. In the list of specialized climbing

organs there still remain certain stems, modified into

either adherent or twining tendrils.

78. Adhesive disks. — The Virginia Creeper illustrates

the first case. The tips of certain branches are flattened

into disks with an

adhesive face (Fig.

40). This is applied

to the supporting

object, to which it be-

comes firmly glued.

Then a shortening

of the branches by

coiling brings up the

growing shoot close

to the support. This is an adaptation to climbing mural

rocks and walls or the trunks of trees, to which the

vine would not be able to cling by means of twining

tendrils.

79. Twining tendrils. — Some tendrils are leaves or parts

of leaves, as those .of Cobcea (Fig. 73). The nature of a

40. Tendrils of Virginia Creeper.
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41. Tendrils of the Pas-

sion Flower.

tendril is known by its position. A tendril from the axis

of a leaf, like that of the Passion Flower (Fig. 41), is, of

course, a stem, i.e. a

branch.

80. In the young

stage, when still ex-

tended, tendrils are

endowed with motion

and with sensitive-

ness to contact.

Their movements are

like those of twining

stems, — they de-

scribe circles or el-

lipses until brought

against some object.

When, by the curving of the tip, a hold has been secured

upon this object, the tendril coils in a double spiral.

The coil or spiral itself is of importance in all such

cases, for its elasticity prevents a sudden stress caused,

for example, by a blast of wind, from snapping the

tendril off, as might be the result were the tendril

straight and already tightly drawn at the moment of

onslaught.

" I have more than once gone on purpose, during a gale, to watch a

Bryony growing in an exposed hedge, with its tendrils attached to the

surrounding bushes ; and as the thick and thin branches were tossed

to and fro by the wind, the tendrils, had they not been excessively

elastic, would instantly have been torn off and the plant thrown pros-

trate. But as it was, the Bryony safely rode out the gale, like a ship

with two anchors down, and with a long range of cable ahead to serve

as a spring as she surges to the storm."— Darwin.

81. The tendrils of the Passion Flower are wonderfully sensitive to

slight pressure. In Darwin's experiments, " A bit of platinum wire, J^

of a grain in weight, gently placed on the concave point, caused a

tendril to become hooked, as did a loop of soft, thin cotton thread Jj

of a grain. The point of a tendril of Passi/lora gracilis began to move
distinctly in twenty-five seconds after a touch, and in many cases after

thirty seconds."
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82. So-called stemless plants. — At the opposite end

of the scale from the plants with tall stems, rising as high

as possible toward the sources of light, are tliose that, like

the Dandelion (Fig. 42), reduce the leaf-bearing axis to

the sliortest possible span. Owing to the extreme brevity

of the stem, and perhaps as well to the difficulty of

42. Root, shortened stem, buds, and leaves, of the Dandelion.

distinguishing the stem portion from the taproot, these

plants are sometimes spoken of as stemless. A better term

is acauleseent (which literally means heeommg stemless).

The summit of the stem— in the Dandelion— is at the

level of the ground, or slightly lower. ^ Crowded together

by the shortening of the internodes, the leaves radiate in

1 The roots of some plants, after gaining a firm hold on the earth, con-

tract and gradually draw the stem into the soil.



THE STEM 57

the form of a rosette, and pressing back the grass and
other low herbage, make a way for the inflow of light.

At the same time the stem, with the growing point and
much of the foliage, is safe from the teeth of grazing

animals : though it would be hard to say just how much
this kind of security has had to do with the development
of the shortened stem. For other advantages of the acau-

lescent habit may have played a part in the gradual acquire-

ment of a shortened stem through successive generations

of Dandelionlike plants ; such as the increased moistness

of the half-subterranean situation, and the relatively stable

temperature of the soil.

83. Certain stems develop wholly beneath the surface, as we shall

presently see, the leaves alone, with the flowering axis, appearing above

ground. To such forms as these the Dandelion and other acaulescent

plants offer a natural transition from the ordinary aerial t3'pe. In the

buried stems the habit of taking refuge in the soil is fully formed. In

the Dandelion it may be in process of formation. At least we may
see in the latter one stage in the change of habit by which the Jack-

in-the-pulpit, for example (Figs. 50, 173), has become, as to its stem,

a confirmed dweller beneath ground.

84. Thus far only vertical stems, or stems of a more or

less upright character, have been considered. There are

all gradations between these and prostrate or horizontal

forms, many species habitually taking a leaning attitude,

between the vertical and the horizontal.

85. Of the creeping, or repent, kinds the Partridge Berry

is a good example. It frequents moderately shaded situ-

ations, especiall}" open woods, where it runs along upon

the ground, striking root at short intervals and spreading

its small, rounded, evergreen leaves quite close to the sur-

face. Each year it is covered by the leaves fallen from

the trees. These accumulate from season to season upon

the older parts of the stem, which thus finally becomes

partly subterranean througli burial by the leaf mold,

loses its leaves, and gradually decays at the older extrem-

ity. The young, growing sections of the shoot, not more

than a year or two old, push forward continually, over

the dead leaves, and thus remain subaerial. Such cases
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Bulbletsof the Tiger Lily.

as this perhaps represent the first step in the process of

change by which the ancestors of our Bellwort (Fig. 20)

and Blooclroot (Fig. 25) became subterranean in habit.

86. Stems for propagation ; that is, for the establish-

ment of new individual plants. Many plants reproduce

their kind without the intervention of seed. Some part

of the original plant is separated from the parent stock

and develops into a new plant. This is termed vegetative

reproduction, to distinguish it from reproduction by seed.

The Potato is regularly propagated by this method, as

also in the tropics are Sugar Cane, the Banana, and the

Pineapple, none of wdiich ordinarily produce seed.

87. A carious mode of vegetative

reproduction is by the bulblets, or small

bulbs, formed in the axils of the leaves

of certain garden Lilies (Fig. 43), and

often in the flower clusters of the Onion.

They are plainly buds with thickened

scales. They never grow into branches,

but detach themselves when full grown, fall to the ground, and take

root there to form new plants.

88. A stolon is a branch from above ground, which reclines or

becomes prostrate and strikes root (usually from the nodes) wherever

it rests on the soil. Thence it may send up a vigorous shoot, which

has roots of its own, and becomes an

independent plant when the connecting

part dies, as it does after a while.

89. An offset is a short stolon, or

sucker, with a crown of leaves at the end,

as in the Houseleek (Fig. 4-4), which

propagates abundantly in this way.

90. A runner, of which the Straw-

berry presents the most familiar and

characteristic example, is a long and
slender, tendril-like stolon, or branch from next the ground, destitute

of conspicuous leaves. Each runner of the Strawberry, after having

grown to its full length, strikes root from the tip becoming fixed

to the ground, then forms a bud there, which develops into a tuft of

leaves, and so gives I'ise to a new plant, which sends out new runners

to act in the same way. In this manner a single Strawberry plant

will spread over a large space, or produce a great number of plants,

in the course of the summer, all connected at first by the slender

i-i. Houseleek, propagating
by offsets.
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runners ; but these die in the following winter, if not before, and
leave the plants as so many separate individuals.

91. Subterranean stems and branches. — These are very

numerous and various. The vegetation that is carried on

Rhizome of the Iris.

45. Rhizomes of the Peppermint.

underground is hardly less varied

or important than that above

ground. All their forms may be

referred to four principal kinds :

namely, the Rhizome^ or Rootstock^

the Tuher^ the Corm or solid bulb,

and the true Bulh.

92. The rootstock, or rhizome, in its

simplest form, is merely a creeping stem

or branch growing beneath the surface of the soil, or partly covered

by it (Fig. 45).

93. Rootstocks are commonly thickened by the storing up of con-

siderable nourishing matter in their tissue. The common species of

Iris (Fig. 46) in the gardens have stout rootstocks, which are only

partly covered by the soil, and which bear foli-

age leaves instead of mere scales, closely covering

the upper part, while the lower produces roots.

94. A tuber may be understood to be a por-

tion of a rootstock thickened, and with buds

(eyes) on the sides. Of course, there are all

gradations between a tuber

and a rootstock. Helian-

thus tuherosus, tlie so-called

Jerusalem Artichoke (Fig.

48), and the common
Potato, are typical and fa-

miliar ex-

amples of

the tuber.

The stalks by which the tubers

48. Tubers of Helianthus tuherosus. are attached to the parent stem

47. Corm or Caudex,
of Trillium.
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are at once seen to be different from the roots, both in appearance

and manner of growth. The scales on the tubers are the rudiments

of leaves ; the eyes are the buds in their axils. The Potato plant

rears annual stems that bear ordinary leaves expanded in the air, to

digest what they gather from it and what the roots gather from the

soil, and convert these substances into nourishment. A large part of

this nourishment, while in a liquid state, is carried down the stem, into

the underground branches, and accumulated in the form of starch at

their extremities, which become tubers, or depositories of prepared solid

food, — just as in the Turnip, Carrot, and Anemonella (Figs. 35, 36),

it is deposited in the root. Taking advantage of this, man has trans-

ported the Potato from the cool Andes of Chile to other cool climates,

and made it yield him a copious supply of food, especially important

in countries where the season is too short, or the summer's heat too

little, for profitable cultivation of the principal grain plants.

49. Cyclamen. 50. Indian Turnip {Arissenia)

.

95. The corm or solid bulb, like that of Cyclamen (Fig. 49), and

of Indian Turnip or Jack-in-the-pulpit (Fig. 50), is a very short and

thick fleshy subterranean stem, often broader than high.

96. The bulb, strictly so-called, is a stem like a reduced corm as to

its solid part (or plate) ; while the main body consists of thickened

scales, which are leaves or leaf

bases. These are like bud

scales ; so that in fact a bulb is

a bud with fleshy scales on an

exceedingly short stem. Com-

pare a White Lily bulb (Fig. 51)

with the strong scaly buds of

the Hickory (Fig. 17), and the

resemblance will appear. In

corms, as in tubers and root-

stocks, the store of food for

future growth is deposited in the

stem; while in the bulb, the

greater part is deposited in the bases of the leaves, changing them

into thick scales, which closely overlap or inclose one another.

51. Bulb of White Lily. The longitudi-

nal section shows two buds of

the next year.
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97. A scaly bulb (like that of the Lily, Fig. 51), is one iii which

the scales are thick but comparatively narrow.

98. A tunicated or coated bulb is one in which the scales enwrap

each other, forming concentric coats or layers, as in Hyacinth and

Onion.

99. Stems as foliage. — All green parts of the plant,

whether belonging to the leaf or to the stem, serve the

same purpose as the foliage to some extent ; for example,

the green twigs of a tree and the green stem of an herb.

52. Flattened leatlike stems of MuhlenhecTcia platy-

claclos, bearing flower clusters at the nodes.

A considerable number of plants have come to dispense

with leaves entirely, modified stems doing their work.

Thus, in the Asparagus what appear to be needle-like

leaves are in reality branches springing from the axils of

the true leaves; the leaves themselves being minute, dry

scales. In Muhlenbeckia (Fig. 52) the nodes of the stem



62 THE STEM

are very well marked, but they bear only small temporary

leaves or none at all. The stems are adapted to function

as leaves b}' being flattened and by retaining the green

color necessary for active foliage. Thus many desert

53. Opuntia fiUpendula. A Prickly Pear Cactus, and
typical desert i)lant, having a thickened stem with
green rind, numerous protective spines but no
foliage leaves. The roots are partly transformed
by tuberous swellings into organs of storage ; when
planted they grow, like the thickened roots of the

Sweet Potato.

plants like the Cactuses (Fig. 53) have no foliage leaves.

The green rind takes on their function. The total sur-

face of these plants is thus very small compared with

the surface exposed by a leafy plant of the same bulk,

growing in moist climates. The water that the desert

plants are able to obtain through their roots in the wet
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season is therefore not lost, or lost only with extreme

slowness, in the dry period.

100. To all more or less flattened stems thus modified

to serve as foliage {e.g. Asparagus, Muhlenbeckia, Prickly

Pear) the name phyllocladia (singular j^^^^/^^ocladiu?!!^ has

been given.

101. The longevity of trees. — The duvation of the stem is the

duration of the plant, for the stem is the permanent seat of life in

plants, the part from which new organs arise and new shoots of the

same individual are produced. When the stem dies, the plant as an

individual perishes. ^ In considering stems, therefore, the length of

life of plants is naturally suggested. Annual, biennial, and perennial

are terms already explained in the chapter on the root. Many of the

perennial herbs, such as the acaulescent kinds, live for a comparatively

long time, without forming any considerable quantity of wood or

much increasing the length of the stem, probably for a dozen or a

score of ^^ears.^ The continuance of life in shrubs and trees in

these cases is often great compared with tluit of human life, and in

not a few cases, is exceedingly great, so that single trees still living are

known to have sprung from the seed long before any but the oldest

of existing nations came into being. "The celebrated Lime of Neu-

stadt in AYiirtemberg is between eight hundred and one thousand

years old; the age of the Fir of Beque is estimated at twelve hundred

years, and a Yew in Braburn (Kent) is at least as old."^ John Muir

cites two cases of Sequoias, the Big Trees of California, determined

by the annual rings as being respectively thirteen hundred and twenty-

two hundred years old; though the latter was "not a very old-looking

tree." " Under the most favorable conditions these giants probably

live five thousand years or more, though few of even the larger trees

are more than half as old. I never saw a Big Tree that had died a

natural death ; barring accidents they seem to be immortal, being-

exempt from all the diseases that afflict and kill other trees. Unless

destroyed by man, they live on indefinitely until burned, smashed by

lightning, or cast down by storms, or by the giving way of the ground

on which they stand. . . . The colossal scarred monument in the

King's River forest mentioned above is burned half through, and

1 Though, as has been stated, the roots even when cut away— or when
the stem is removed— may produce new buds. But these are out of the

ordinary course of events, and in a sense result in new individuals, not

the continuance of the old.

2 The only available data seem to be casual observations. The sub-

ject is an excellent one for definite observations and record.

3 Strasburger, "Text Book of Botany," 1898, p. 239.
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I spent a day in making an estimate of its age, clearing away the

charred surface with an ax, and carefully counting the annual rings

with the aid of a pocket lens. The wood rings in the section I laid

bare were so involved and contorted in some places that I was not able

to determine its age exactly, but I counted over four thousand rings,

which showed that this tree was in its prime, swaying in the Sierra

winds when Christ walked the earth." ^

102- Types of adaptation. — Plants are machines fitted to do work

under certain conditions. The work done by the plant is to take cer-

tain materials into itself, move them about, break them up chemically,

recombine them into new compounds, and build up its body, adding

to old parts and organizing new parts. Certain new parts finally

become new individuals. Growth and reproduction, and the moving

of materials for these purposes, are the work of the plant machine.

The conditions under which the work is done are dependent upon

the nature of surrounding materials and the nature of certain forces

affecting the plant. Of materials, there are soil, water, and air; of

forces, chiefly heat and light. Each of these conditioning factors

varies from place to place. The composition of the soil, the amount

and purity of the water, even the composition and density of the atmos-

phere, change as we go from one part of the earth's surface to another.

So, also, light is intense or feeble, and temperature high or low.

Every new condition requires a new adjustment of the running

parts of the machine. It is peculiar to the machines which we call

plants and animals that they have the power of becoming adjusted to

new or changed conditions. Even in the individual plant there is

often seen a certain degree of the capacity for accommodation. When
we regard generations rather than individuals, this capacity becomes

still further apparent. Finally, when we look at the whole history of

plants we see that the plasticity of the plant machine is in the long

run perfect (within certain limits). Thus, plants become accustomed

to extremes of temperature. Arctic plants remain frozen for months

without harm. At a temperature very near the freezing point, arctic

and mountain plants are often active. On the other hand, tropical

plants resist heat. In the Punjab (India), air temperatures of 120°

Fahr. are not uncommon. Schimper states that in a hot spring of

Venezuela certain low Algse thrive at above 176° Fahr. The vegeta-

ble machine, then, has the power of adapting itself in the course of

time to any kind of heat condition within the absolute death limits.

And heat is taken merely for illustration. Adaptation to light and
shade, or to variations of any other of the external factors of plant

existence, might have been given.

Next, it is to be noted that plants of very different kinds often be-

come adapted to like conditions by taking on much the same structural

1 "The Mountams of California," by John Muir, p. 181.
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features. That is, the general type of machinery that serves one

species under given conditions comes to be assumed by all the species

living under the same conditions. As a result we are able to distin-

guish certain types of adaptation prevailing wherever certain sets of

conditions are found. The adaptation is seen in external form and in

internal anatomy. The types are the most marked where the condi-

tions are extreme.

1. The Xerophytic Type is exemplified in desert plants. The ex-

treme condition is scarcity of water. The plant surfaces from which

moisture might be lost (leaf surfaces, particularly) are in these plants

reduced to the smallest limits. See, for example, Opuntia, in § 99,

which at maturity is without foliage leaves. A similar form is

exhibited by certain Spurges (Euphorbia) and Groundsels (Senecio),

quite unrelated plants. The internal anatomy is characterized by the

development of tissue for w^ater reservoirs, and of a thick waterj)roof

cuticular covering of the epidermis (see § 526).

Between the extreme desert type and that of ordinary plants there

are all gradations. When leaves are present on xerophytic plants

they are likely to be leathery, or thick and succulent, or thickly cov-

ered with hair; the pores (§ .527) are sunken in the thick epidermis

and the leaf is often turned edgewise to light and heat. Xerophytic

characters are found in plants growing in dry situations in ordinary,

moist climates.

Other causes besides dryness of soil and air may lead to scarcity of

"water in the plant, at particular times or in particular locations. In

temperate climates, for example, the winter brings frozen soil, and

consequent arrest of absorption at the root. Hence, the plants are

placed temporarily in xerophytic conditions, and most perennials meet

the emergency by the loss of leaves. So, also, the coldness of far

northern and high mountain soils produces a condition of drought,

with the resultant appearance of xerophytic characters in the vegeta-

tion. Root absorption may also be diminished by the presence of

salts dissolved in large quantities in the water about the root. Such

an effect is wrought in salt marshes, and on sea shores above the tide,

where the plants show characteristic xerophytic adaptations. Plants

fitted to life in such conditions are termed Halophytes.

2. The Hydrophytic Type. — Submerged plants, and such as grow

largely submerged in fresh water, are in general characterized by a

thin epidermis, weak development of the framework, and large air

passages traversing the entire plant body. These interspaces allow

the penetration of air for respiration to submerged parts, as well as

give buoyancy to floating parts. For characteristic forms of the leaves

see §§ 130-1.35.

2. The Mesophytic Type of structure is that of plants living under

ordinary conditions. The common tillage plants are INIesophytes.

OUT. OF BOX. —

5
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It must be understood that the terms, Xerophyte, Hydrophyte,

Mesophyte, are merely abstract designations for general types of

adaptation. When we say Xerophyte, we mean any plant showing

adaptation to a dry habitat. The same plant may be at different

periods of the year mesophytic (as the Maple or Elm in summer) and

xerophytic (as the same tree in winter).

IX. LABORATORY STUDIES OP THE LEAF
Exercise XXIII. The Activities of the Leaf

Experiment ii.— Select a healthy green Nasturtium plant. Place

it in darkness for three days. Then cut one or tw^o leaves, boil them in

water, decolorize them in strong alcohol (this may take a day or so),

and then treat with iodine to determine the presence or absence of

starch.

]\Ieanwhile, when the plant is first taken from darkness, cover a part

of one of tlie leaves in the following manner : Cut disks from a cork

stopper; place them on opposite sides of the leaf ; stick two pins through

both corks and leaf, to hold the corks in place. A portion of one leaf

being thus entirely darkened, expose the plant for at least a day in

sunlight. Then test two or three of the leaves, including the partly

darkened one, for the presence or absence of starch, in the same man-
ner as before directed. Compare with the former results.

Where is starch formed in plants? What is one condition of its

production, as determined by this experiment? (There are other con-

ditions.)^

Experiment 12.— Pour a little water into a fruit jar, enough to

cover the bottom. Put in a few leaves, with their stalks in the water.

Put in, also, a small beaker with limewater. Close the jar tightly.

Place the jar in the dark.

Arrange a second jar, water and limewater, without leaves, and

place it beside the first.

After twenty-four hours examine the limewater in both beakers for

the action of carbon dioxide, as in the experiment on respiration of

germinating seeds.

Experiment 13.— Select a plant with a single stem below, bearing a

good number of leaves. Wrap the pot in sheet rubber, which is to

be brought up around the stem of the plant and securely tied. The

evaporation of water from the pot and soil is thus prevented.

Weigh the plant as thus fixed, and record both weight and time.

In doing this, set the scales in the sun if possible, and having found

1 Experiment 6, from Ganong's "Teaching Botanist," may well be

introduced here if the apparatus is available. See also Appendix, where

important experiments are recommended.
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the weight, leave the plant counterbalanced on the scales. In a

relatively short tinae it will be seen whether the plant gains or

loses.

Set the plant in a sunny or well-lighted place. If possible weigh

again some hours later the same day ; if not, the next day. Record

weight and time.

Let the plant now remain in darkness as nearly as possible an equal

length of time. Again weigh, and record weight and time.

What has caused the change of weight ? (Before the answer is re-

quired, the next experiment will naturally have been done ; there will

be additional reason to assign the change of weight to one particular

cause.) What effect has light upon the rate of change?

Experiment 14.^— Two tumblers, a piece of pasteboard, a piece of

sheet rubber large enough to cover the mouth of the tumbler, and a

leaf, are needed. One tumbler is nearly filled with water. The paste-

board, with a hole in it, is placed on this tumbler. A puncture is

made in the middle of the rubber, the rubber stretched, and the leaf-

stalk put througli the puncture. The leaf is now put on the tumbler,

its stalk descends into the water through the hole in the pasteboard.

The blade of the leaf is now covered with the second tumbler, and the

apparatus set in the sun.

In a few minutes an effect, due to the activity

of the leaf under the influence of light and heat,

should be seen.

Experiment 15. — Relative activity of the

upper and under sides of the Begonia leaf.

—

Two dry watch glasses are to be placed on oppo-

site sides of a Begonia leaf (still on the plant)

and held in place by a clip, or by two wooden

strips and elastic bands, as in the figure. Two
inclosed spaces are thus made, on the under and

upper faces of the leaf respectively. Neither

should be in direct sunlight. Examine the

watch glasses for a deposition of moisture after

fifteen or twenty minutes, or longer. Which side

of the leaf exhales moisture the more rapidly?

Experiment 16.— Secure two mature leaves

of the India Rubber Plant (Ficus elastica).

After smearing the under face of one and the

upper face of the other with vaseline, as well as the cut end of the leaf

stalk in each case, so as to prevent the escape of moisture from these

surfaces, hang the two leaves side by side to dry. When either one is

1 Experiments 14, 15, and 16 may be given to different pupils, or groups,

simultaneously, as one or two preparations of each experiment will serve

for a whole class or division.

a>!f=-.-:

54. Method of holding

watch glasses

{to) upon Begonia
leaf.
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considerably dried, record the result and the conclusion as to which

surface exhales vapor more freely.

Experiment 17.— A growing plant of Nasturtium, which has been

standing for several hours in one position so that the light has steadily

come from one direction, is to be observed. Do all the leaves face in

one direction ? Or several leaves ? If so, mark the side of the pot

toward which they incline with some distinctive mark (e.g., A .B. 9.30).

Young leaves, or at least those not declining in vigor, should be chosen

for record. In the notebook record the position of one of these leaves

diagrammatically, as seen from above. The diagram will consist of a

circle, for the pot; a radial line (marked Ze), for the petiole of the

selected leaf; a line across the end of this, for the blade; and an

arrow (marked li) outside the circle, for the direction of the principal

body of light.

Note the attitude of the stem, as seen from the marked side of the

pot. Represent it by a diagram : make a straight level line for

the rim of the pot; another rising from this, for the stem. Record

the time. Now expose the plant to strong light from a new direction.

Indicate this on the first diagram by a second arrow Qi').

Leave till a change is plain. At length indicate the position of the

selected leaf by new lines {le') on diagram 1, and the attitude of the

stem, as seen from the original side of obsei-vation, by a dotted line on

diagram 2. If any movements of leaf blades are discovered, find how
far they are due to the curvings of the petioles.

Experiment 18. — So-called sleep movements.

Note the position of the leaflets on seedlings of the Sensitive Plant

(Mimosa pudica) when standing in the light. Now place over the pot

carefully, without jarring the plants, a box or blackened bell jar, so as

to exclude all light. In fifteen minutes or so, uncover carefully.

What change in the position of the leaves? Oxalis may be used for

this experiment. If Lupine or Bean is used, the time will be longer.

They may be left in a dark closet over night.

Experiment 19. — Sensitiveness of Mimosa.

Use the seedlings of the last experiment. Touch one of the leaflets

very gently. Touch others less gently. Note the several effects in any

one leaf, and if they occur, the resulting effects on surrounding leaves.

Are the cotyledons sensitive? Select a plant which is still in the

normally expanded condition. Press a hot needle against one of the

cotyledons, without shaking the plant. Wait for the effect.

If a large plant is available, apply a match flame to the tip of one of

the leaves. Note what parts are affected in succession, and the manner

in which the effect travels over the plant. Measure the greatest distance

to which the effect is transmitted, and the time taken in transmission.

This experiment may be done before the whole laboratory division,

one plant serving for all. If time and facilities permit, it wall be of
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interest to determine the eifect of low temperature on the sensitiveness

of the plant; temperature between 40° and 50°, for instance, to which
the plant has been exposed for a few hours. The effect of varying the

humidity of the surrounding air may be ascertained by keepino- some
well-moistened young plants under a bell jar, and comparing with
others kept in a very dry place.

Exercise XXIV

(1) The parts of a typical leaf. — Draw the given leaf in simple

outline to show the blade; the petiole, or stalk; the stipules (a pair of

members at the base of the petiole, like leaflets).

(2) The structure of the blade ^— Examine the blade under the lens

by transmitted light, shielding it from direct light.

Note :— (a) The translucence.

(Jj) The distribution of the green color,

(c) The relative thickness of the ribs and the rest of the

blade (use direct light).

Trace the main framework of one half of the leaf, including in the

drawing only the most prominent ribs and their conspicuous connect-

ing veins.

How many ranks or orders of ribs and veins do you distinguish?

Determine this as follows : Follow the midrib, then one of its large

branches, then one of the main branches from this,— and so on;

counting the number of turns made to arrive at the smallest veinlet's

end.

Draw a small square to show the veinlets of the two or three lowest

ranks, as seen through the lens.

Experiment 20.— Place a leaf with its stalk in water colored with

eosin, and later trace the water courses of the leaf.

Experiment 21.— Take a wilted leaf, and after noting with care how
flaccid it is, put it entirely under water for a day. Then note again

the degree of rigidity.

Does contained water play any part in the support and stability of

the leaf blade? 2

Exercise XXV

Take a shoot of the Pea three or four weeks old at least, with several

leaves fully formed and a growing bud.

Note the stipules. Where is the growing tip of the shoot, and how
is it protected? What two uses do the stipules here subserve? The

1 For the minute structure see Chapter XVII.
2 To determine whether in this experiment water is taken up readily

through the general surface, use several uninjured leaves, some of which

have the petioles raised above water
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lateral tendrils occupy the same relative positions on the main axis

(or rhachis) of the leaf as what other parts? AVhat is the morphology

of the lateral tendrils ? What three very distinct and different offices

does the leaf of the Pea fulfill ?
«

Draw the entire leaf with its parts labeled. Show (by another

drawing if necessary) the mode of protecting the bud; indicate the

position of the bud by dotted lines.

Exercise XXVI. Types of Venation

Consider the character of the veining, and the arrangement or plan

of the framework, in the given leaves.

Compare and assort the leaves. Divide them into groups according

to the similarities and differences in these respects.

Draw the margins and main structure lines of the several leaves

(half the leaf will show the points wanted).

After the notes covering the above, write a concise description of

each leaf, under the headings (1) Venation, (2) General Shape,

(3) Margin, (4) Apex, (5) Base ; referring to pages 77, 78, and 92-96

of this book for the proper terms.

Exercise XXVII. Compound Leaves

To which of the types of frame plan, studied in the last exercise,

does each of the compound leaves correspond, in the arrangement of

its leaflets ? Are the leaflets jointed 'to the main stalk ?

Draw the given leaves in simple outline. Label each with the

proper descriptive term (see pages 96-99).

Exercise XXVIII. Special Uses or Modifications of the
Leaf

Barberry. — Study the leaves subtending the lateral buds or leaf

clusters on a shoot of barberry. What is the use of these leaves ?

Draw two or three examples to show transition from the foliage to

the spinelike condition.

Onion.— The material suggested is the Onion " set," or young bulb,

slightly sprouted. Note the outer, thin scales,— for what purpose are

they formed? What are they morphologically ? Cut the bulb in half,

lengthwise. Study the parts. Xote the stem, producing roots, and

leaves. Some of the outer leaves are thickened, and do not extend

upward. What is their use?

Draw the longitudinal section of the bulb, somewhat enlarged.

Foliage of Acacia (Optional).— What is the morphology of the flat,

green appendages of the stem ? Answer after noting (a) their posi-

tion on the stem, {h) direction in which the surfaces look, whether to



THE LEAF 71

sky and earth like normal leaf blades, or to right and left. Do they

belong to the class of leaf formations or that of modified stems ? They
represent how much stem? leaf?

Draw the body in question, with enough of the stem to show the

position.

X. THE LEAP

103. We have seen that as soon as the seedling comes

up the cotyledons are spread, and the leaves of the plumule,

if already formed, are shortly unfolded to catch the sun-

light ; and that even within the first day after emerging

from the soil, the leaves of the seedling take on a deep

green color, the sign of healthy activity in plants. In

buds, leaA^es have been studied in their early stages and

in the resting condition ; and it has been seen how both

above-ground and beneath-ground leaves are prepared long

before they are needed as foliage, and are held in reserve in

order that upon the return of warm weather in the spring

the plants may begin witli little delay to make new growth.

The varied developments of the stem, as rigid shafts of

great height, as twining or as climbing stems, have the

object of displaying the leaves to the light to the best

advantage. All these things point to the activity of the

leaf in carrying on vegetable life.

THE OFFICE OF THE LEAF

104. The leaf is doubly active in nourishing the plant.

In the first place, it absorbs, like the root ; only, while

the root takes up liquids and solutions, the leaf takes in

gases. Secondly, the leaf is especially the organ in which

solar energy is caught and stored by the formation of

certain substances. These substances are the food of the

plant,— using now the word food in the same sense in

which it was used in the chapter on seeds and seedlings.

The food formed in the leaf contains energy to be used

in growth and motion.

105. The food provided for the seedling by tlie mother

plant is of small amount. Very soon after germination
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the seedling must feed itself. In the soil there is no

supply of starch, oil, sugar, or the like, or, if there is a

small proportion of these matters present through the

decay of former vegetation, yet these would not be enough

to furnish material for all the new plants that grow. If

there is none at all,— if, for example, we grow the seedling

in clear sand watered with distilled water, with the addi-

tion merely of a few mineral salts in very small quantity,

—

the young plant grows perfectly well. In other words, it

is able to form its own food. This food it makes largely

through the agency of its leaves.

106. Soil and air furnish the raw materials. These are

water, sucked up by the root, and carbonic acid gas (car-

bon dioxide), absorbed by the leaf from the atmosphere.

These two meet in the soft green tissue of the leaf. By
the power of sunlight, in the presence of chlorophyll (the

green coloring matter), the water and the gas are decom-

posed, and their elements recombined in such a manner

that a solid makes its appearance ; namely, starch. Starch

is in its nature very like the living substance itself, and

may be used in growth. It is then food, in the most

appropriate sense of the word. Water, carbon dioxide,

and small quantities of other substances, since they can be

added only indirectly to the living substance, are not food

in the same sense as starch.

107. The formation of organic substance (as starch)

from these raAV materials is called carbofi assimilation;

when brought about through the agency of light, as in

all ordinary cases, it is called photosyjithesis.

FORM AND QUALITIES OF THE LEAF

108. The form of the leaf results from its use. Thin-

ness gives full exposure to light and good aeration. The

leaf is translucent as well as thin, so that all parts of the

tissue are reached by the energizing rays. It is compara-

tively strong and elastic,— qualities given by the woody
framework of ribs and veins. The strengthening ele-
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Leaf of the Quince

;

b, blade; p, peti-

ole ; St, stipules.

ments are also conduits of water and of the prepared plant

food when this is drawn away from the leaf in a liquid

form to other parts of the plant. The smallest veinlets

penetrate to every section of the active green tissue, assur-

ing an abundance of water. That water throughout the

whole body of the leaf plays an important part in keeping

the leaf elastic and outspread is seen when, from lack of

watering, the leaves of plants wilt and

droop.

109. The parts of the leaf. —When
most highly developed, the leaf has

three parts,— the petiole^ or stalk, a

pair of stipules at the base of the peti-

ole, and the hlade^ or lamina (Fig. 55).

110. Stipules. — In the majority of

leaves stipules are quite wanting ; if ^-

produced at all, they are in many cases

soon lost. In the Pea, however, where

the terminal part of the blade is converted into a tendril,

the stipules are large and take part in

assimilation. Ordinarily, the stipules

originate when the leaf is very small,

attain their growth early, and overarch

and protect the young and tender blade
;

or, as in Begonia (Fig. 15), the stipules

of each leaf regularly inclose and shield

the younger leaves of the shoot. In very

many winter buds the scales are of the

nature of stipules. The chief use of

stipules is, then, protective.

111. A special modification of stipules to serve

quite other uses is seen in the case of the prickles

of the Locust (Fig. 56).

112. In Acacia spadicigera the stipules are

developed as hollow thorns, an inch or more in

length, which become the dwelling places of cer-

tain small and exceedingly warlike ants. At the

ends of the leaflets this Acacia bears small food

bodies, rich in fat, and in special glands secretes nectar. These mate-

5G. Stipules of the

Locust tree, de-

veloped as pric-

kles.
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rials constitute the food of the thorn-inhabiting ants, for whose sub-

sistence the tree seems thus definitely to provide. In return the

warlike ants defend the Acacia from animal foes, in particular from

leaf-cutting insects.

113. The petiole.— The petiole is sometimes lacking,

and in this case the leaf is said to be sessile. The gen-

eral office of the petiole is to aid in securing the best posi-

tion for the blade in respect to light. This it would do

merely by its length, since the space

available for all the leaves around the

stem is increased in proportion to the

length of the petioles.^ But further

58. A prostrate shoot of Galium. The leaves now dis-

pose themselves in horizontal positions, and with-

out much over-shading of one by another.

57. An erect shoot of

Galium. The
whorled leaves

spread in radi-

ating directions

about equally

on all sides.

than this the petiole, by its own move-

ment, so disposes the blade that it

receives the best illumination possible

under any given circumstances (Figs.

57, 58). If a potted plant, not too old,

is taken from a position where it has

been lighted from above or on all sides, and placed at a

little distance from the window in a room where the light

enters only at one side, and the plant is closely watched,

it will shortly be seen that nearly all the leaves are very

slowly moving. The whole plant indeed seems to be

alive to the new direction of light and gradually turns

its leaves in that direction. This result is effected by

the leaf stalks, though young portions of the stem are

pretty sure to take part in the general movement.

1 Strictly the area in any one plane is proportional to the square of the

length of the lines. It' the petioles are doubled in length, the space avail-

able for the blades becomes quadrupled.
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114. At the junction with the blade and at the base,

next to the stem, portions of the petiole may possess a

special structure by which more or less rapid movements
are secured when the blade is stimulated through con-

tact or injury or by changes in the intensity of light.

These portions, marked off from the rest of the petiole

and often somewhat swollen, are called pulvini (singular,

pulvinus). They are well seen in the Bean and other

plants of the same family.

115. Of periodic movements executed by the action of

the petiole, the '' sleep " move-

ments of numerous plants are to

be noted. Figure 59 represents

the leaflets of the White Lupine

at night. The blade is here

divided into five or more parts,

or leaflets. Each has a short

stalk, or petiolule. When day-

light fails, tlie petiolules bend

more or less sharply downward.

When this action is most vigor-

ous, as in some of the younger

leaves, the leaflets are brought

closely together ; and they are

retained in this position with some force. With the return

of daylight the petiolules are stimulated to elevate the

leaflets again.

^

116. When the cotyledons of seedlings exhibit sleep

movements, they usually fold upward, the inner faces

approaching each other more or less closely.

117. It must not be supposed that the lowering of

leaves or leaflets in such cases is an act of resting on the

part of the plant ; although Linnaeus gave the name

5<). The sleep " of the White
Lupine.

1 Try the effect of keeping seedlings of Clover, Oxalis, Bean, or

Lupine in the dark until late in the forenoon, or even all day. Are the

sleep movements habitual or effected only in response to change of illu-

mination ? Is lamp light or electric light bright enough to wake sleeping

plants ?
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'' Sleep of Plants" to all such movements from the evident

suggestion of rest. A definite advantage is gained by

the nocturnal position. The surfaces of the blades being

vertical, or nearly so, and the several leaflets brought to-

gether in a cluster (in the case of compound leaves), there

is less likelihood that the leaves will be chilled or, in cool

climates, frost-bitten.

118. The ''Sensitive Plant."— The most striking exhibition of

leaf movements after stimulation is perhaps given by the house plant,

known from its peculiar behavior as the Sensitive Plant (^Mimosa

pudica). The merest touch on one of the leaflets causes the suc-

cessive closing together of all the neighboring leaflets, or perhaps all

parts of the entire leaf. If the shock is slightly increased, the effect

may not only traverse the entire leaf and cause it to droop on the

stem, but be transmitted to the other leaves as well.^

119. Leaves without blades. — In a few cases the blade of the leaf

is quite lacking, while its place is supplied by the enlarged and flat-

tened petiole. Certain Acacias of Australia normally have no other

foliage. In the seedling,

.rty however, leaves appear
' bearing blades. As the

seedling grows older, the

petioles of these bladed

leaves are seen to be flat-

tened. Finally the blades

fail altogether, on leaves

produced at a little later

60. Terminal portion of the shoot of a seed- stage, only pliyllodes (phyl-
Ymg Acacia: 1, the last of the seedling ^^^^.. j^ppearino- (Ficr 60^
leaves to show true blades; 2 and 3, / li & v. &• J'

bladeless, flattened petioles, or phyl- The flattening is vertical,

lodes. so that the phyllode (phyl-

lodiuni) presents its edges

to earth and sk3^ This fact, even in the total absence of blade or

blades, would distinguish these formations from normal leaf blades.

The Blade

120. Framework and venation.— The framework consists of wood,
— a fibrous and tough material which runs from the stem through the

1 The most remarkable effects are produced by applying a flame, as a

match flame, to one of the terminal leaflets. The impulse to contraction

may often be followed from one leaf to another over the whole plant.

Measure the greatest distance to which the stimulus is transmitted.
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leaf stalk, when there is one, in the form of parallel threads or bundles

of libers ; and in the blade these spread out in a horizontal direction,

to form the ribs and veins of the leaf. The stout main branches of

the framework ai"e called the ribs. When there is only one, as in

Fig. 62, or a middle one decidedly larger than the rest, it is called the

midrib. The smaller divisions are termed veins; and their still

smaller subdivisions, veinlets. The latter subdivide again and again,

until they become so fine that they are invisible to the naked eye. The
fibers of which they are composed are hollow ; forming tubes by which

the sap is brought into the leaves and carried to every part.

121. Venation is the name of the mode of veiniiig; that is, of the

way in which the veins are distributed in the blade. This is of two

principal kinds; namely, ih& parallel-veined, and the netted-veined.

122. In netted-veined (also called reticulated^ leaves, the veins

branch off from the main rib or ribs, divide into finer and finer vein-

lets, and the branches unite with each other to form meshes of network.

That is, they anastomose, as anatomists

say of the veins and arteries of the body.

The Willow leaf, in Fig. 61, shows this

61. Reticulated venation of a
AYillow leaf. —Ettings-
HAUSEX.

62. Parallel venation of the

Lily of the Valley leaf.

— Ettingshausen.

kind of veining in a leaf with a single rib. The Maple, Basswood,

and Plane or Buttonwood show it in leaves of several ribs.

123. In parallel-veined leaves, the whole framework consists of.

slender ribs or veins, which run parallel with each other, or nearly so,

from the base to the point of the leaf,— not dividing and subdividing,

nor forming meshes, except by minute cross veinlets. The leaf of any
grass or that of the Lilly of the Valley (Fig. 62) will furnish a good
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illustration. Such parallel veins Linnaeus called nerves, and parallel-

veined leaves are still commonly called nerved leaves, while those of

the other kind are said to be veined,— terms which it is convenient to

use, although these " nerves " and " veins " are all the same thing, and
have no likeness to the nerves and little to the veins of animals.

124. Netted-veined leaves belong, with comparatively few excep-

tions, to the dicotyledonous plants ; while parallel-veined or nerved

leaves belong in general to the Monocotyledons. So that a mere glance

at the leaves generally tells what the structure of the embryo is, and
refers the plant to one or the other of these two grand classes. For
when plants differ from each other in some one important respect,

they usually differ correspondingly in other respects also.

125. Parallel-veined leaves are of two sorts,— one kind, and the

commonest, having the ribs or nerves all running from the base to

the point of the leaf, as in the examples already given; while in

another kind they run from a midrib to the margin, as in the common
Pickerel weed of our ponds, in the Banana, in Calla, and many similar

plants of warm climates.

126. Xetted-veined leaves are also of two sorts, as in the examples

already referred to. In one case the veins all rise from a single rib

(the midrib), as in Fig. 61. Such leaves are c?i\\ed feather-veined or

pinnately veined ; both terms meaning the same thing, namely, that

the veins are arranged on the sides of the rib like the plume of a

feather on each side of the shaft.

127. In the other case (as in Fig. 15), the veins branch off from
three, five, seven, or nine ribs, which spread from the top of the leaf-

stalk, and run through the blade like the toes of a web-footed bird.

Hence these are said to be palmatehj or digitately veined, or (since the

ribs diverge like rays from a center) radiate-veined.

128. Since the general outline of leaves accords w^ith the frame-

work or skeleton, it is plain that feather-veined leaves will incline to

elongated shapes ; while in radiate-veined leaves more rounded forms

are to be expected.

129. The shape of the blade. — Infinite variety is ex-

hibited b}^ plants as regards the figure of the blade. Some
of the chief influences to which the forms are owing are

(1) the character of the natural surroundings, (2) the

mode of folding and of growth in the bud, and (3) the

advantage of certain shapes in respect to the equal illumi-

nation of all the leaves.

130. Natural surroundings. — As examples of the influ-

ence of the natural surroundings, or habitat^ we may take

aquatic plants with submerged, and again others with
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floating, leaves. In general, submerged plants possess

long and narrow, or linear^ leaves (Fig.

64). Or, they may have leaves of a more

or less rounded form, but much divided,

or dissected^ into linear parts (Fig. 64).

Since submerged plants of man}^ widely

separated families in common show this

type of leaf, — or these types,— the form

must in some way be due to the circum-

stances of life in water. In exactly what

respect these cir-

cumstances call for

linear leaf forms

is, however, an

open question.

They may be ad-

vantageous from

any one or all

64. One of the submerged
leaves of Cabomba, a

near relative of the

Water Lily.

of the following

03. Fresh water
Eelgrass.

causes. Firsts

light diminishes

rapidly as depth

of water increases. It will, therefore, be an advantage

for the blade to reach upward as far as possible in its

growth ; that is, to take a linear form.

131. Secondly^ the narrow and dissected forms have

been attributed to the scarcity of carbon dioxide and

oxygen in water. The amount of these necessary sub-

stances that will be absorbed by a leaf, other things

being equal, is proportional to the extent of the surface

in contact with the water. The more divisions the leaf

has, or the longer and narrower it is, the greater the

surface for any given quantity of tissue ; and hence tlie

more rapid the absorption of the dissolved gases.

132. In the third place^ Sir John Lubbock has suggested

that, Avhile the forms under discussion do offer a large

amount of surface relatively to the total mass of the leaf,

we must not forget that the buoyancy of the water favors
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the dissected or the slender conformation; in so far as the

water supports the weight, to that extent a compact and

rigid framework is rendered unnecessary. He compares

such leaves as those of Cabomba (Fig. 64) to the gills of

fishes, which while in water float apart, but have not enough

strength to support their own weight, and consequently

collapse in air.

133. Finally^ it is evident that in running water and

in waves the slender forms give readily to the movements

of the water, and are therefore less likely to be torn than

broader forms would be.

134. Floating leaves show as pronounced a tendency to

become circular as the submeroced ones to become linear.

The circle, or ellipse, may be complete with the leaf stalk

65. Floating leaves : a, of the Water Shield ; h, of the Water Lily.

running to the center, as in the Water Shield (Fig. Qb^a).

In this case, the form is said to be 2:)eltate. Or tlie circum-

ference may be interrupted by a cleft, or sinus^ leading to

the summit of the petiole Qe.g. the Water Lily, Fig. 6b^ b').

The point of attachment of blade and petiole is the real

base of the blade. The circle is filled out, in fact, by the

growing backward of the blade at eacli side of the base.

This leaf is described as orbicular, and cordate (heart-

shaped), or cordate cleft, at the base.

135. We may suppose that the circle is the most advan-

tageous form in leaf building, since the parts are equi-

distant from the petiole, and thus conduction of food
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matters to and from the leaf stalk is most easily per-

formed; and that floating leaves are free to acquire this

shape because they do not overshade one another.

136. Again, the rounded forms are plainly better bal-

anced, ride the waves better, and are less likely to be

tipped and partially

submerged. It is im-

portant that the upper

surface of floating leaves

should be kept free, as

is shown by the fact

that they are coated

with a waxy substance

which prevents wetting,

and which causes water

thrown upon the leaves

to roll away in all direc-

tions. The pores which

admit carbonic acid gas ^*^- ^^"^ of the Tulip Tree LLiriodendro,^.

and oxygen are in this upper surface. The circular blade

with the petiole attached near the center is well adapted

to keeping every part afloat.

137. The influence of the mode of fold-

ing of the blade in the bud on its final

shape is well illustrated by the leaf of the

Tulip tree QLiriodendron, Fig. 66^. The

end of the lamina is seen to be cut off, as

it were, or trioleate. There are also pro-

jections, or lobes^ on either side. Figure

68 shows how the lobes, and recesses, and

the truncation fit the space which the very

young blade occupies between and around

other parts of the developing bud. Fig-

ure 67 shows the blade, with its two
G7. Wiuter bud of halvcs flatly folded together, in the win-

Liriodendron, , ,

with some ter bud.
of the outer 133. The benefit of equal illumination
scales turned „ n i -, ^^ i ,^

back. lor all the leaves may well be the cause

OUT. OF EOT. 6



82 TEE LEAF

68 A young bud of Lirio-

dendron, much en-

larged, showing the

manner in which the

blade of a young
leaf is shaped in its

growth by the con-

figuration of the

parts upon which it

lies folded. — Lub-
bock.

of many leaf shapes. Leaves standing side by side on the

same bough or around the same stem are thus shaped

so that they fit well together with

little overshading. Divided and com-

pound blades (see § 177) seem to be

better than entire forms in the matter

of allowing sunlight to filter through

to foliage on lower parts of the stem.

139. Perhaps enough cases have

been given to make it clear that the

philosophy of leaf forms is to be

sought in the circumstances of life

of the different sorts of plants.

140. Division of the blade: the

margin. — The margin of the blade

may be even, or entire^ through-

out. Oftener it is more or less in-

dented. If slightly irregular, and

the projections are pretty sharp, the

margin is toothed, or dentate (Fig. Ill) ; or, if the teeth

point forward like those of a ripsaw, the margin is serrate

(Fig. 110). If the depressions are rather deep and sharp,

like cuts, the margin is incised (Fig. 115). Large projec-

tions, especially if somewhat rounded, are termed lobes.

All degrees and kinds of marginal irregularity are similarly

designated by proper terms for the ready description and

recognition of the various species of plants : in two or

three words the botanist may describe any one of the

almost endlessly diversified shapes of leaves so as to give

a definite idea of it.

141. Compound leaves.— The blade is often so deeply

divided that it consists of quite separated parts. The blade

(and the leaf) is then co7n2:)ound (Figs. 59, 124). Each
part often has a stalklet of its own, and the stalklet (or

petiolule) is often jointed with the main leaf stalk just as

this is jointed with the stem.

142. Leaves with no distinction of petiole and blade. — The leaves

of Iris show one form of this. The flat but narrow leaves of
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Jonquils, Daffodils, and the cylindrical leaf of Onions are other

instances. Needle-shaped leaves, like those of the Pine, Larch, and
Spruce, are examples.

LEAVES OF SPECIAL CONFORMATION AND USE

143. Leaves for storage. — A leaf may at the same time serve

both ordinary and special uses. Thus in those leaves of Lilies, such

as the common White Lily, which spring from the bulb, the upper

and green part serves for foliage and elaborates nourishment, while

the thickened portion or bud scale beneath serves

for the storage of this nourishment. The thread-

shaped leaf of the Onion fulfills the same office,

and the nourishing matter it prepares is deposited

in its sheathing base, forming one of the concen-

tric layers of the Onion. When these layers, so

thick and succulent, have given up their store to

the growing parts within, they are left as thin and
dry husks.

144. Leaves as bud scales have ah*eady been

studied.

145. Leaves as spines occur in several plants.

A familiar instance is that of the common Bar-

berry (Fig. 69). In almost any summer shoot

most of the gradations may be seen between the

ordinary leaves, with sharp bristly teeth and leaves

which are reduced to a branching spine or thorn.

The fact that the spines of the Barberry produce a leaf bud in their

axils also proves them to be leaves.

146. Leaves for climbing. — The
leaves of several common climbing or

clambering plants, one of which has

been figured in another place (page 54),

are roughened on the ribs and margins

like the stem, as an aid to climbing.

Even without roughening, the outstand-

ing leaves and side-stems of plants of

this general habit support the shoots

as they weave their way through the

thickets and latticed herbage. It is but

a step from the mere resting of the leaf

70. Tendril leaves of q^ chance suDDorts to the habit of hook-
Solanum jas- .

minoides. ing over them, more or less ; and but

69. The common
Barberry.
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another step to winding about them in the fashion of a

tendril. The complete adoption of the clasping habit,

taken on in this case

by the petiole, is seen

in the Solanum jas-

miiioides of the gar-

dens (Fig. 70) and

the common Clem-

atis.

147. Or the ten-

dril habit may orig-

inate in the blade

itself. Thus the pro-

longed medium portion of the blade in Grloriosa (Fig. 71)

curves round the supporting object. This is a simple

leaf. Several compound

leaves, as those of the Pea

and Sweet Pea, have the

extremity of the main

stalk, or rachis^ developed

71. Teudril leaves of GloHosa superba.

72. Tendril leaves of Lathy-
rus Aphaca, the stipules

performing the duty of

foliage.

into a tendril having all

the qualities of the stem-

tendrils before described.

The leaflets also, in these

cases, may be transformed '^^- Tendril leat of Cobseamacrostemma;

^ T -f
St, main stem of the plant; If, the

for the same purpose. In extent of a single leaf.
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74. a, mode of attachment of the tendril

tips to a support ; h, the clawed ex-

tremity, enlarged.

Lathyrus Aphaea (Fig. 72) only the stipules remain to

perform the offices of the blade.

148. One of the most

remarkable of tendril

leaves is that of the

Cohcea figured herewith

(Fig. 73). The tendril

portion branches several

times. Each branch

again divides and sub-

divides. The final sub-

divisions are clawed

(Fig. 74).

Owing to the dichot-

omous— or two-forked— branching, neighboring claws

cooperate in catching slender objects coming into the axils

of the dichotomy, as the

jaws of a pair of ice tongs

act together in holding the

block of ice. The tendril,

therefore, catches with great

readiness upon anything it

may strike as the leaf is

swayed by the breeze. Yet

the leaf is far from depend-

ent upon the winds for mo-

tion. Like the extremity

of a twining stem, it makes

regular revolutions. The
leaf from which the figure

was drawn made complete

revolutions in one hour and

ten minutes, the end swing-

inof round a circle about one

foot in diameter. The mo-

tion is easy to see, since the

average rate of progress is about one-third the rate at

which the end of the second hand of a watch travels.

Coiling of the tendril after having
fastened to a support.
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The actual motion is often faster than this, since the for-

ward movement is interrupted by retracings of the path

and by up and down or oblique deviations from the

level course.

149. In case a twig or steni of another plant is encoun-

tered, the tendril bends round it and the clawed extremities

catch in the bark (Fig. 74, a). The several divisions of

the tendril, with their numerous hooks, lay hold on the

newly found support, and soon twist about it, while the

rachis shortens by coiling (Fig. 75), in the manner char-

acteristic of tendrils.

150. The leaves of insectivorous plants. — The habitat

of insectivorous plants is chiefly marshes, like peat bogs.

Those that the student will

be most likely to meet are

the Sundews and Pitcher

Plants. The commonest,

Sundew QDrosera rotundi-

folia)^ is a little plant,

generally acaulescent, with

its five or six rounded

leaves spread out horizon-

tally in a rosette from two

to four inches in diameter.

The leaves are thickly set

with hairlike organs (Fig.

76), each tipped with a

glistening drop of sticky

secretion. To judge from

the number of small insects,

mainly gnats and flies, usually found sticking on the leaves

of the Sundew, it seems not unlikely that the plants exer-

cise upon them some attraction, perhaps through an odor,

perhaps only by the brilliance of the clear secretion drops

shining in the sun, and the color of the purplish glands.

151. The gland-tipped outgrowths are tentacles. The
marginal ones are the longest, and when fully spread out

in all directions, double the total diameter of the leaf. If

76 A leaf of Drosera rotundifolia, or

round-leaved Sundew (x2).
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a small fly touches the viscid globule at the extremity

of one of these tentacles, he is at once securely held ; the

liquid being extraordinarily sticky, and so tenacious when
drawn out into little strings that considerable motion may
be imparted to the whole leaf through a single filament

before it is broken. In its efforts to free itself, the fly is

likely to strike neighboring tentacles with its legs and

wings. All the tentacles touched begin almost at once to

bend inward, toward the center of the leaf. The fly is, in

fact, finally deposited on the shorter tentacles of the blade.

Then from all sides the tentacles converge toward the cap-

tured insect, and their glands pour upon it secretions of

digestive fluid, which now begins to flow, resembling the

digestive secretions of the animal stomach. The soft parts

of the insect are dissolved and the products of digestion

absorbed by the glands. Subsequently the tentacles re-

expand, and the secretions dry up, so that the remains of

the insect may be blown away or shaken off. The secre-

tions appear again after a time, in readiness for new prey.

152. Bending of the tentacles was distinctly observed

by Darwin ten seconds after excitation. The closing

together of the tentacles takes from one to four or five

hours. The tentacles expand again in from one to seven

days, according to the nature of the exciting object.

153. Pitcher Plants. — Pitcher Plants, of the type repre-

sented by the genus Sarracenia^ are also low bog plants.

Their general habit, and the shape of their leaves— the

upward-curving tube, the wing on one side, and the

rounded, more or less arching hood at the apex,— are seen

in the accompanying illustration (Fig. 77). In some

species the hood quite overarches the mouth of the pitcher.

Its surface and that of the throat of the pitcher are set

with stiff downward-pointing bristles. The tube is habitu-

ally half filled with water, in which the fragments of

insects, in all stages of decomposition, may be found in

considerable quantities. In most species these insects

have been lured by secretions of honey to the rim of the

pitcher ; and then slipping on the extraordinarily smooth
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77 Sarracenia purpurea, the Pitcher Plant of

the Northern United States.

surface, their descent aided by the direction of the bristly

hairs, they have fall-

en helplessly into the

liquid below. The
liquid exudes from

the tissues of the

leaf itself ; though

the spreading hood

of Sarracenia pur-

purea must catch a

certain amount of

rain. To what ex-

tent the dissolution

of the captured
insects is promoted

by digestive ele-

ments produced by

the pitcher, to what

extent by ordinary

decay, is not certain. It is held, however, that the

organic solutions are absorbed and used by the plant.

154. Insects are caught in another

way, and more expertly, by the most

extraordinary of all the plants of this

country, the Dioncea or Venus's Fly-

trap, which grows in the sandy bogs

around Wilmington, North Carolina.

Here (Fig. 78) each leaf bears at its

summit an appendage which opens and

shuts, in shape something like a steel

trap, and operating much like one.

For when open, no sooner does a fly

alight on its surface, and brush against

any one of the two or three bristles that

grow there, than the trap suddenly

closes, capturing the intruder. If the fly escapes, the

trap soon slowly opens, and is ready for another cap-

ture. When retained, the insect is after a time moistened

Dionsea, the Ve-
nus's Flytrap.
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by a secretion from minute glands of the inner surface,

and is digested.

155. The Bladderwort, one of the most interesting of our car-

nivorous plants, should be sought in still water of ponds and large

pools— where it is common— and examined under the lens. Nepenthes^

the East Indian Pitcher Plant, is not uncommon in greenhouses. In

nature it grows as an epiphyte on trees.

156. The development of devices for entrapping animals, on the

part of the carnivorous plants, has the following significance. These

plants are found in places where nitrogenous compounds are scarce.

If their roots reach soil, it is merely wet sand or mud, poor in com-

bined nitrogen. Often the plants are aquatic or epiphytic. The
animals caught are rich in nitrogenous food, and so supply just that

nutritive element which could not otherwise be obtained.

157. Duration of leaves.— The leaves of such trees as the Elm,

Maple, Chestnut, Linden, and so on, last but a single season and then

fall off. Their leaves are deciduous; and the trees themselves are

spoken of as deciduous trees, meaning trees with deciduous foliage.

Evergreen leaves last more than one season at least. Those of the

Pines and Firs persist for two to five years, or in some cases more.

In the Conifer, Ahies Pinsapo, the age of the leaf reaches sixteen or

seventeen years.

158. The fall of deciduous leaves is not caused by their death.

Even before they begin to turn yellow in the autumn, the disarticulation

is begun which, when complete, allows them to drop away, leaving a

clean scar. Before this event, a large part of the useful substances in

the active tissue of the blade is withdrawn and saved to the plant.

The brilliant colors of autumn foliage are the signs that the living

matter is being chemically changed preparatory to this withdrawal.

Frost and cold have only an indirect effect, if any, in bringing about

the high coloration.'O'

The Arrangement of Leaves

159. It has come to the student's notice in the study of buds and

of the stem that leaves are given off from the stem in somewhat defi-

nite fashion ; at least in such cases as that of the Horse-chestnut,

where they occur in pairs, on opposite sides of the stem. The regu-

larity would not be so apparent in the leafy branch of the Apple.

Yet here, too, a little attention shows a pretty definite system in the

disposition of the leaves. The study of leaf arrangement is called

Phyllotaxy.

160. The attachment of the leaf to the stem is the insertion. Leaves

are inserted in three different modes. They are
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Alternate, that is one after another ; or with only a single leaf to

each node

;

Opposite, when there is a pair to each node, the two leaves in this

case being always on opposite sides of the stem

;

Whorled or verticillate, when there are more than two leaves on a

node, in which case they divide the circle equally between them, form-

ing a verticel or whorl. When there are three leaves in the whorl,

the leaves are one-third of the circumference apart ; when four, one-

quarter; and so on. So the plan of opposite leaves is merely that of

whorled leaves, with the fewest leaves to the whorl ; namely, two.

161. Phyllotaxy of alternate leaves.— Alternate leaves are distrib-

uted along the stem in an order which is tolerabl}'' uniform for each

species. The arrangement in all its modifications is said to be spiral,

because, if we draw a line from the insertion (i.e. the point of attach-

ment) of one leaf to that of the next, and so on, this line will wind

spirally around the stem as it rises, and in the same plant will commonly

bear the same number of leaves for each turn

round the stem. That is, any two successive

leaves will always be separated from each

other by an equal portion of the circumfer-

ence of the stem. The distance in height

between any two leaves may vary greatly,

even on the same shoot, for that depends upon

the length of the internodes, or spaces between

the leaves ; but the distance as measured

around the circumference (the angular diver-

gence, or angle formed by any two successive

leaves) is practically the same.

162. Two-ranked.— The greatest possible

divergence is, of course, where the second leaf

stands on exactly the opposite side of the stem

from the first, the third on the side opposite

79. Three-ranked ar- the second, and therefore over the first, and

the fourth over the second. This brings

all the leaves into two ranks, one on one side

of the stem and one on the other, and is

therefore called the two-ranked arrangement.

Next is the

163. Three-ranked arrangement,— that of

all Sedges, and of AVhite Hellebore. Here

the second leaf is placed one-third of the way round the stem, the

third leaf two-thirds of the way round, the fourth leaf accordingly

directly over the first, the fifth over the second, and so on. That is,

three leaves occur in each turn round the stem, and they are separated

from each other by one-third of the circumference (Fig. 79).

•Three-ranked ar-

rangement, shown
in a piece of the

stalk of a Sedge,

with the leaves ent

off above their

bases ; the leaves

are numbered in

order, from 1 to 6.
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164. Five-ranked is the next in series, and the most common. It

is seen in the Apple (Fig. 80), Cherry, Poplar, and the greater number
of trees and shrubs. In this case

the line traced from leaf to leaf

will pass twice round the stem

before it reaches a leaf situated

directly over any below. Here

the sixth leaf is over the first;

the leaves stand in five perpen-

dicular ranks, with equal angular

distance from each other; and

this distance between any two

successive leaves is just tw'o-

fifths of the circumference of the

stem.

165. The above arrangements

of spirally placed leaves are the 80-81. 5-ranked arrangement: 80,

most common. A three-eighths ^^oot with its leaves o-rauked,

or five-thirteenths divergence is
f^e sixth leaf over the first, as

o in the Apple Iree; 81, diagram
not uncommon. It will be noted of this arrangement.

that the precise arrangement may
be indicated by a fraction, thus : the two-ranked by \, the three-ranked

by i, the five-ranked by f, and so on with

the I, y\, and other arrangements, the whole

fraction indicating the angular divergence of

the leaves, while the denominator shows the

number of vertical ranks. It will be seen

that, beginning with |, any one of the frac-

tions may be derived by adding the numera-

tors of the two preceding fractions for the

following numerator, and in like manner
adding the two preceding denominators for

the new denominator.

166. Phyllotaxy of opposite and whorled

leaves. — This is simple and comparatively

uniform. The leaves of each pair or whorl

are placed over the intervals between those

of the preceding, and therefore under the

intervals of the pair or whorl next above.

The whorls or pairs alternate or cross each

82. Opposite leaves of Eu- other, usually at right angles, that is, they
onymus, or Spindle decussate (Fig. 82). Opposite leaves, that
Tree, showing the

ig^ ^^i^q.^Is of two leaves onlv, are far com-
successive pairs ,, ^ ^ o ,^

"
t-

crossing each other
i^oi^er than whorls oi three or four or more

at right angles. members.
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TERMS USED IN THE DESCRIPTION OF LEAVES

[Inserted for reference use by classes making the determination of

plants a part of their course.]

167. Forms of leaves as to general outline.— It is necessary to

give names to the principal shapes, and to define them rather precisely,

since they afford easy marks for distinguishing species. The same

terms are used for all other flattened parts as well, such as petals ; so

that they make up a great part of the descriptive language of Botany.

Beginning with the narrower and proceeding to the broadest forms, a

leaf is said to be

Linear (Fig. 83), when narrow, several times longer than wide, and
of the same breadth throughout.

Lanceolate, or Lance-Shaped, when conspicuously longer than wide,

and tapering upwards (Fig. 84), or both upwards and downwards.

Oblong (Fig. 85), when nearly twice or thrice as long as broad and

of uniform breadth.

Elliptical (Fig. 86), when similar to oblong but with continuously

rounding sides.

Oval, when broadly elliptical, or elliptical with the breadth con-

siderabl}^ more than half the length.

Ovate (Fig. 87), when the outline is like a section of a hen's egg

lengthwise, the broader end toward the stem.

S3 84

83-88. A series of shapes of feathered-veined leaves : 83, linear ; 84,

lanceolate ; 85, obloug ; 86, elliptical ; 87, ovate ; 88, cordate.

Orbicular, or Rotund (Fig. 97), circular in outline, or nearly so.

A leaf which tapers toward the base instead of toward the apex

may be

Oblanceolate (Fig. 89), when of the lance-shaped form, only more
tapering toward the base than in the opposite direction.

Spatulate (Fig. 90), when more rounded above, but tapering thence

to a narrow base, like an old-fashioned spatula.

Obovate (Fig. 91), when inversely ovate, that is, ovate with the nar-

rower end toward the stem.

Cuneate,ov Cuneifoi^m, that is. Wedge-shaped (Fig. 92), broad above

and tapering by nearly straight lines to an acute angle at the base.
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168. As to the base, its shape characterizes several forms, such as

Cordate, or Heart-shaped (Figs. 88, 94), when a leaf of an ovate

form, or something like it, has the outline of its rounded base turned
in (forming a notch or sinus), where the

stalk is attached.

Reniform, or Kidney-sluiped (Fig. 90),

like the last, only rounder and broader

than long.

A uriculate, or Eared, having a pair of

small and blunt projections, or eai's, at

the base, as in one species of Magnolia

(Fig. 99).

Sagittate, or Arrow-shaped, where such

ears are acute and turned downwards,

while the main body of the blade tapers upwards to a point, as in

the common Sagittaria or Arrowhead, and in the Arrowleaved Poly-

gonum (Fig. 98).

89-92. Feather-veined leaves

:

89, oblanceolate ; 90,

spatulate; 91, obovate;

92, wedge-shaj)ed.

96 9T

93-97. Various forms of radiate-

veined leaves : 93, 94, cor-

date ; 95, 96, reniform

;

97, peltate.

9S 99 100

98-100. Feather-veined leaves; 98,

sagittate ; 99, auricnlate ; 100,

halberd-shaped or hastate.

Hastate, or Halberd-shaped, when such lobes at the base point out-

wards, giving the shape of the halberd of the olden time, as in another

Polygonum (Fig. 100).

Peltate, or Shield-shaped (Fig. 97), is the name applied to a curious

modification of the leaf, commonly of a rounded form, where the foot-

stalk is attached to the lower surface instead of the margin, and there-

fore is naturally likened to a shield borne by the outstretched arm.

The common Watershield, the Xelumbo, and the White Water Lily,

and also the Mandrake, exhibit this sort of leaf.

169. As to the apex, the following terms express the principal

variations :
—

Acuminate, Pointed, or Taper-pointed, when the summit is more or

less prolonged into a narrowed or tapering point ; as in Fig. 101.
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Acute, ending in an acute angle or not prolonged point; Fig. 102.

Obtuse, with a blunt or rounded apex; as in Fig. 103, etc.

Truncate, with the end as if cut off square ; as in Fig. 104.

Retuse, with rounded summit slightly indented, forming a very

shallow notch, as in Fig. 105.

Emarginate, or Notched, indented at the end more decidedly ; as in

Fig. 106.

Obcordate, that is, inversely heart-shaped, where an obovate leaf is

more deeply notched at the end (Fig. 107), as in White Clover and

Wood-sorrel ; so as to resemble a cordate leaf inverted.

101 102

101-109. Forms of the apex of leaves: 101, acuminate; 102, acute; 103, ob-

tuse ; 104, truncate ; 105, retuse; 106, emarginate ; 107, obcordate ; 108,

cuspidate, 109, mucronate.

Cuspidate, tipped with a sharp and rigid point ; as in Fig. 108.

Mucronate, abruptly tipped with a small and short point, like a

mere projection of the midrib ; as in Fig. 109.

Aristafe, Awn-pointed, and Bristle-pointed, are terms used when this

mucronate point is extended into a longer bristle-form or slender

appendage.

The first six of these terms can be applied to the lower as w^ell as

to the upper end of a leaf or other organ. The others belong to the

apex only.

170. As to degree and nature of division, there is first of all the

difference between

Simple leaves, those in which ^e blade is of one piece, however

much it may be cut up, and " ^^

Compound leaves, those in which the blade consists of two or more

separate pieces, upon a common leafstalk or support. Yet between

these two kinds every intermediate gradation is to be met with.

171. As to particular outlines of simple leaves (and the same

applies to their separate parts), they are

Entire, when their general outline is completely filled out, so that

the margin is an even line, without teeth or notches.

Serrate, or Saw-toothed, W'hen the margin is cut into sharp teeth, like

those of a ripsaw^ that is, pointing forwards; as in Fig. 110.

Dentate, or Toothed, when such teeth point outwards, instead of

forwards; as in Fig. 111.

Crenate, or Scalloped, when the teeth are broad and rounded ; as in

Fig. 112.
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114 115

110-115. Kinds of margin of leaves ; 110,

serrate; 111, dentate: 112, cre-

nate : 113, repand; 114, sinuate;

115, incised.

Repand, Undulate, or Wavy, when the margin of the leaf forms a

wavy line, bending slightly inwards and outwards in succession ; as

in Fig. 113.

Sinuate, when the margin is

more strongly sinuous or turned

inwards and outwards ; as in

Fig. 114.

Incised, Cut, or Jagged, when
the margin is cut into sharp,

deep, and irregular teeth or in-

cisions; as in Fig. 115.

Lohed, when deeply cut.

Then the pieces are in a gen-

eral way called Lobes. The
number of the lobes is bi'iefly

expressed by the phrases two-

lohed, tJiree-lobed, five-lohed, many-lohed, etc., as the case may be.

When the depth and character of the lobing needs to be more par-

ticularly specified, the following terms are employed, viz. :
—

Lohed, in a special sense, when the incisions do not extend deeper

than about halfway between the margin and the center of the blade,

if so far, and are

more or less round-

ed; as in the

leaves of the Post

Oak, Fig. 116, and

the Hepatica, Fig.

120.

Cleftf when the

incisions extend

halfway down or

more, and especially

when they are sharp;

as in Figs. 117, 121.

And the phrases

tico-cleft, or, in the

Latin form, hijidj

three-cleft or trifd,

four-cleft or quadri-

fd, fice-cleft or quin-

quefid, etc., or many-

cleft, in the Latin form, multifid,— express the number of the segments,

or portions.

Parted, when the incisions are still deeper, but yet do not quite

reach to the midrib or the base of the blade ; as in Figs. 118, 122. And

116-123. Margins of deeply cut leaves : 116, pinnately
lobed; 117, pinnately cleft; 118, pinnately
parted; 119, pinnately divided; 120, pal-

mately three-lobed : 121, palmately three-
cleft; 122, palmately three-parted; 123,

palmately three-divided, or trisected.
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the terms two-parted, three-parted, etc., express the number of such

divisions.

Divided, when the incisions extend quite to the midrib, as in the

lower part of Fig. 119, or to the leafstalk, as in Fig. 123; which really

makes the leaf compound.

172. The mode of lobing or division corresponds to that of the

veining, whether pinnately veined or palmately veined. In the former

the notches or incisions, or sinuses, coming between the principal veins

or ribs are directed toward the midrib : in the latter they are du-ected

toward the apex of the petiole ; as the figures show.

173. So degree and mode of division may be tersely expressed in

brief phrases. Thus, in the four upper figures of pinnately veined

leaves, the first is said to be pinnately lobed (in the special sense), the

second pinnately cleft (or pintiatijid in Latin form), the third pinnately

parted, the fourth pinnately divided.

174. Correspondingly in the lower row, of palmately veined leaves,

the first is palmately lobed, the second palmately cleft, the third palmately

parted, the fourth palmately divided. Or, in other language of the

same meaning (but now less commonly employed), they are said to be

digitately lobed, cleft, painted, or divided.

175. The number of the divisions or lobes may come into the

phrase. Thus in the four last named figures the leaves are respectively

palmately threedobed, three-cleft (or trifd), three-parted, three-divided.

And so for higher numbers, 3iSfive-lobed,five-cleft, etc., up to many-lobed,

many-cleft, or multifd, etc. The same mode of expression may be used

for pinnately lobed leaves, as pinjiately seven-lobed, -cleft, -parted, etc.

176. The divisions, lobes, etc., may themselves be entire (without

teeth or notches), or serrate, or otherwise toothed or incised ; or lobed,

cleft, parted, etc. : in the latter cases making twice pinnatifd, ticice

palmately or pinnately lobed, parted or divided leaves, etc. From these

illustrations one will perceive how the botanist, in two or three words,

may describe any one of the almost endlessly diversified shapes of

leaves, so as to give a clear and definite idea of it.

177. Compound leaves.— A compound leaf is one which has its

blade in entirely separate parts, each usually with a stalklet of its own

;

and the stalklet is often jointed (or articulated) with the main leaf-

stalk, just as this is jointed with the stem. When this is the case, there

is no doubt that the leaf is compound. But when the pieces have no

stalklets, and are not jointed with the main leafstalk, it may be con-

sidered either as a divided simple leaf, or a compound leaf according

to the circumstances. This is a matter of names where all intermedi-

ate forms may be expected.

178. While the pieces or projecting parts of a simple leaf blade are

called lobes, or in deeply cut leaves, etc., segments or divisions, the sepa-

rate pieces or blades of a compound leaf are called Leaflets.
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179. Compound leaves are of two principal kinds, namely, the

pinnate and the palmate; answering to the two modes of veining in

reticulated leaves, and to the two sorts of lobed or divided leaves

(Figs. 116, 120).

180.

the sides of a main

J2

Pinnate leaves are those in which the leaflets are arranged on

12-^-126. Piunate leaves : the first with an odd leaflet

{odd-pinnate) ; the second with a tendril in

place of uppermost leaflets ; the third abruptly
jjinnate, or of even pairs.

leafstalk ; as in

Figs. 124-126. They

answer to i\\efeather-

veined (i.e. pinnateli/-

veined) simple leaf

;

as wdll be seen at

once on comparing

the forms. The leaf-

lets of the former

answer to the lobes

or divisions of the

latter; and the con-

tinuation of the peti-

ole, along which the

leaflets are arranged,

that is, the leaf rachis answers to the midrib of the simple leaf.

181. Three sorts of pinnate leaves are here given. Fig. 12-1 is pin-

nate ivith an odd or end leaflet, as in the Common Locust and the Ash.

Fig. 125 is pinnate ivith a tendril at the end, in place of the odd leaflet,

as in the Vetches and the Pea. Fig. 126 is evenly or abruptly pinnate,

as in the Honey Locust.

182. Palmate (also named digitate) leaves are those in which the

leaflets are all borne on the tip of the leafstalk, as in the Lupine,

the common Clover, the Virginia Creeper,

the Horse-chestnut and Buckeye (Fig. 127).

They evidently answer to the radiate veined

or palmately veined simple leaf.

183. Either sort of compound leaf may
have any number of leaflets; yet palmate

leaves cannot well liave a great many, since

they are all crowded together on the end

of the main leafstalk. Some Lupines have

nine or eleven ; the Horse-chestnut has

seven, the Sweet Buckeye more commonly
five, the Clover three. A pinnate leaf often

has only seven or five leaflets, or only three,

as in the Beans of the genus Phaseolus, etc. ; in some rarer cases only

two; in the Orange and Lemon and also in the common Barberry

there is only one. The joint at the place where the leaflet is united

OUT. OF BOX. 7

127. Palmate (or digitate)

leaf of five leaflets

of the Sweet Buck-
eye.
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with the petiole distinguishes this last case from a simple leaf. In

other species of these genera the lateral leaflets also are present.

184. The leaflets of a compound leaf may be either entire (as in

Figs. 124-126), or serrate, or lobed, cleft, parted, etc. ; in fact, may pre-

sent all the variations of simple leaves,

and the same terms equally apply to

them.

185. When the division is carried

so far as to separate what would be

one leaflet into tw^o, three, or several,

the leaf becomes doubly or twice com-

pound, either pinnately or palmately, as

the case may be. For example, while

the clustered leaves of the Honey

Locust are simply pinnate, that is, once

pinnate, those on new shoots are bipin-

nate, or tioice pimiate, as in Fig. 128.

When these leaflets are again divided

in the same w^ay, the leaf becomes

thrice pinnate, or tripinnate, as in many
Acacias. The first divisions are called

pinnce ; the others, pinnules ; and the

last, or little blades themselves,

leaflets.

186. So the palmate leaf, if again compounded in the same way,

becomes twice palmate, or, as we say when the divisions are in threes,

twice ternate (in Latin form hiternate) ; if a

third time compounded, thrice ternate or triter-

nate. But if the division goes still further,

or if the degree is variable, we simply say

that the leaf is decompound ; either palmately

or pinnately decompound, as the case may be.

Thus, Fig. 129 represents a four times ter-

nately compound (in other words a ternately

decompound) leaf of a common Meadow Rue.

187. AVhen the botanist, in describing

leaves, wishes to express the number of the

leaflets, he may use terms like these :
—

Unifoliolate, for a compound leaf of a single

leaflet; from the Latin unum, one, a,ud foliohan, leaflet.

Bifoliolate, of two leaflets, from the Latin his, twice, and foliolum,

leaflet.

Trifoliolate (or ternate), of three leaflets, as the Clover, and so on.

Palmately bifoliolate, trifoliolate, quadrifoliolate, plurifoliolate (of

several leaflets), etc. : or else

128. A twice-pinnate (abruptly)

leaf of the Honey Locust.

12u. Ternately decom-
pound leaf of

Meadow Rue.
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Pinnately bi-, tn-, quadri-, or pluri-foliolate (that is, of two, three,

four, or several leaflets), as the case may be: tliese are terse ways of

denoting in single phriises both the number of leaflets and the kind

of compounding.

XI. LABORATORY STUDIES OF THE PLO^WBR

The object of the flower is the bearing of seed for the reproduction

of the plant. It is best to examine at once the seed rudiments with

the parts in which they are borne, and those equally important prod-

ucts, the pollen grains, which act upon the seed rudiments to make
them capable of growth into seed, as w^ell as the organs which bear

the pollen. After that the less important, though more show^y, parts

of the flower are to be studied.

Exercise XXIX. The Rudiments of the Seeds

Look the flower over as well as possible, without pulling it to

pieces, to see what the various parts are like. Note in a general w^ay,

without drawing, the number, arrangement, and varied shapes of the

parts.

Remove the members at one side in order to get at the central

organ, the pistil. Cut this off at the end gradiially until white, seed-

like bodies— the ovules — are brought to view^

Cut down the sides w"herever necessary in order to split off the

outer walls, so as to leave the ovules undisturbed and exposed to view

in their natural positions.

Examine with the lens, noting :
—

/

(1) the arrangement

;

(2) the number of row^s in each compartment;

(3) the attachment of the ovules;

(4) the number of compartments.

The hollow portion of the pistil is the ovary; its compartments

are termed cells. The middle part of the ovary, where the walls of

the cells meet, is the axis. The partitions between the cells are the

dissepiments. The surface where the ovules are attached in a cell is

the placenta ; if there are several cells there are several placentce. The

manner in which the ovules are placed, as concerns attachment, is the

placentation. If they are attached to the axis the placentation is

axile ; if to the walls of the cell, it is parietal.

Add to your notes a few words describing the pistil in hand as to

the number of cells and the placentation.

Taking up a fresh flow^er, for the moment, note how the pistil ends

above. The somewhat enlarged end wdth granular or loose tissue on

the surface is the stigma. Below this the pistil is often narrow^ed, so
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that the stigma is raised on a more or less slender column, the style.

When seated on the ovary the stigma is sessile. Draw the pistil and

label the parts.

Draw the ovary with walls removed, side view, to show the ovules

in position (x 4-6); end view, to show placentation and number of

cells of ovary ( x 3-5).

Examine the ovules, removed, with the highest power of the dis-

secting microscope, or, perhaps, with a compound microscope. Draw a

side view, including the little stalk of attachment to the placenta.

Exercise XXX. The Pollen

Examine the organs standing next to the pistil— the stamens.

Find one opened and shedding its yellow, mealy contents, the pollen

;

and one not yet opened.

If a high power is available examine and draw the individual

grains.

Cut a thin cross section of the unopened stamen to show the

cavities in which the pollen is produced— the polleti sacs.

Xote where the pollen sacs 02:)en, or dehisce.

Draw a stamen (x 2-3). The stalk is the Jilament. The pollen-

bearing terminal portion is the antlier. The continuation of the fila-

ment, or the part that connects the pollen sacs, is the connective. Label

all parts. Draw anther, side view, to show dehiscence ( x 3-5) ; cross

section of anther showing the pollen sacs ( x 5-10).

The really essential parts of the flower have now been seen. The

ovules, acted upon by the pollen, give rise to new plants. Many
flowers have no other parts than pistils or stamens ; that is, no pro-

tecting envelopes such as the brightly colored leaves of the flower

which is now being studied. These leaves are of great service in pro-

moting the transfer of pollen from flower to flower and in protecting

the pistil and stamens while the}" are maturing. But they take only

an indirect, not a strictly necessary, part, in reproduction.

Exercise XXXI. The Floral Envelopes

Are there two sets of the floral leaves ? Do they differ in any

respect except in position ? Draw one member of each set if there is

a difference.

Examine one of the floral leaves under the lens with transmitted

light, shading meanwhile from direct light, to discover any venation.

If any is found indicate this on the drawing.

The leaflike organs together are the perianth. When in two dis-

tinct sets, the outer set is the calyx, the members being the sepals; the

inner is the corolla, made up of petals.
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Exercise XXXII. The Parts of the Flower in Relation
TO One Another

Cut a new flower neatly in halves lengthwise.

Draw the half flower as seen from the cut side, to show :—
(1) the shape of the pistil;

(2) the relative positions and heights of the other parts.

The summit of the flower stem, generally somewhat enlarged, from

which the organs spring, is the receptacle.

Looking down upon or into the flower, endwise, make out the rela-

tive position of the sepals, petals, stamens, and cells of the ovary.

When these have been made out definitely, make a diagram of the

flower as seen from above, in the following manner :
—

1st. Represent the ovary in cross section.

In a circle— if so found in the flower— around the ovary,

roughly indicate the cross sections of the anthers, properly

placed as regards direction from the ovary cells.

Represent petals by arcs of a

circle, properly placed ; the

arcs may be thickened a

little at the middle to repre-

sent midribs of the petals.

Outside these draw similar

figures for the sepals, in

the proper places with

respect to the other parts.

2d.

3d.

4th.

The diagram thus constructed

shows the ground plan of the flower.

The annexed figure shows the method

of constructing such diagrams.

In case any two parts of the

flower are grown togethei*, as two

petals, or a petal and a sepal, as

sometimes happens, this fact may
easily be indicated in the diagram

by drawing a dotted line between

the conjoined members.
129 a. Flower and floral diagram

of Trillium.

Exercise XXXIIT. The Arrangement of the Flowers on

THE Stem or Stems : or Inflorescen^ce

When flowers come in clusters they are found in one of two differ-

ent types of inflorescence. Either a flower, early produced, ends the

main stem of the cluster, so that no further growth of the cluster in

the line of the axis is possible ; in this case new flowers are produced

only on side branches, and these side flowers are younger than that
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on the central axis of inflorescence ; or the cluster goes on growing in

the main axis and putting out new flowers for a time,— so that the

lower flowers are older, the upper ones younger. The first type is

called determinate, or cymose ; the second, indeterminate, or racemose.

Determine the type of inflorescence in the material furnished.

Draw a diagram of the arrangement of the flowers, letting lines rep-

resent the stems, branches, and individual flower stalks (or pedicels^,

and putting at the ends dots for the flowers, larger for the older, and

smaller for the younger, flowers.

Turn to the figures of the different sorts of cymose and racemose

inflorescences (page 140 and following), and select the proper term

for the material in hand.

Exercise XXXIV. The Flower of a Coniferous Plant

1. The Staminate Flower

Cut a longitudinal section. Note the positions of the stamens.

Draw the outline of the whole flower (or cone) and the central axis,

and indicate the position and outline of two or three stamens.

Detach one stamen. Note its general form, and the number of

pollen sacs. Do the sacs lie on the under or the upper side of the

stamen? Find out about the place where the sacs open for the emis-

sion of pollen. Draw one stamen, so as to show the pollen sacs

opened.

Are there any scales or other structures answering to the perianth

of an angiospermous flower ?

Note the size and number of the pollen grains and examine with the

compound microscope if possible.

2. The Pistillate Flower

Before cutting into the flower (or cone), note the arrangement of

the scales.

Note also the outstanding edges of the scales ; this feature is related

to the method of pollination.

Draw a simple outline of the cone, and then indicate diagrammati-

cally the arrangement of the scales ; that is, draw simple continuous

lines for the boundaries of the rows of scales. Can you see rows in

more than one direction ? If so, draw the diagram accordingly.

Break the cone across. Separate one of the scales. On careful

examination it will be seen that the scale is double, so that there

seem to be two scales with a common base. The under one is the

smaller. The upper one is the placental scale, or ovuliferous scale.

Examine the upper surface of the placental scale for two promi-

nences near the base. Each has a few short filaments projecting

toward the axis of the cone. The prominences are the ovules. The
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filaments serve to catch the pollen when it has fallen upon the cone

and down between the scales to the ovules.

Draw upper and under views, to show the two scales and the ovules.

Further Work on the Flower

The study of the flower, as far as many of the details are concerned,

depends so much on the available material that specific directions had

best be left to the teacher.

For suggestions as to systematic study of flowering plants, see the

Appendix.

XII. THE FLOWER
GENERAL MORPHOLOGY OF THE FLOWER

188. The flower is destined to produce seed ; the seed,

to bring forth a plant of the next generation. At the

center of the flower bud, in their proper cavities the

beginnings of the seed rudiments are distinguishable long

before the flower is ready to open. If, after the bud

130. A flower of the Cherry Tree cut

open to show the single ovule
in its receptacle, the ovary.

finally unfolds and the several l-^l- The ovary of Maudrake
1 , ,^ i 1 opened at oiie side to

envelopes separate, the receptacle

seen within is cut open, one or

two, often several, and not uncom-
monly very many, rounded bodies

are discovered,— white, shining, and translucent, spring-

ing in definite and orderly arrangement from the walls

or the central axis. These are the ovules (Figs. 130, 131).

To these small vesicles the life of the species of plants

which bear them is for a time intrusted. Each one car-

show the numerous
ovules, each contain-

ing the starting point

of a new plant.
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—stg

132

— ov

Pistil of Wild Ge-
ranium ; ov, ova-

ry ; stl, style

;

stg, stigma.

ries within it an inheritance of the racial characteristics

:

the forms of the leaves, the colors of the flower, the height

and character of the stem, even the movements of the

parent plant are passed down through the ovule (with the

aid, as will shortly be seen, of the pollen) to the plant

which is to spring from the ovule.

189. The ovule-bearing organ is the j^istil (Fig. 132).

Three parts are usually distinguishable : the hollow lower

portion is the ovary ; the column sur-

mounting this is the style; and at the

tip of the style— sometimes on its

side— a part of the surface without

epidermis and moist or even sticky,

is termed the stigma. The style may
be lacking ; the stigma is then sessile

on the ovary (Fig. 131).

190. The flower commonly contains

but one j^istil. Such flowers as those

of the Pea and Bean illustrate the

simplest case of all, when the pistil is

solitary and has but one cavity with

ovules borne on but one side of it. In the Buttercup

(Fig. 133) there are many pistils, each simple, with a

single cavity, containing but a

single ovule. In the majority

of plants, however, the two or

more original pistils grow w^

from a very early stage in their

development united throughout

the greater part of their length.

Compound pistils are thus

formed. The several combined pistils are then termed

carpels.

191. The portion of the ovary to which the ovules are

attached is the placenta, and the manner in which the

ovules are distributed on the interior surfaces of the ovary

is the plaeentation. AVhen the ovules are numerous, the

placenta is apt to be a well-developed cushion or pi»6jection

13.3. Flower of the Buttercup.
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134. The several distinct pistils of a
single flower. One cut across,

and one cut lengthwise, to show
the placentation.

of some sort (see Fig. 138). But the name applies even

when no special outgrowth

is to be seen,

192. Types of ovary and

placentation. — When the pis-

tils are separate and the ovaries,

therefore, one-celled, the typical

arrangement of the ovules in

each ovary is in a double verti-

cal row on the side nearest the

center of the flower (Fig. 134).

A solitary ovule may be sus-

pended from the top of the

cell, or spring from the side

to^^^rd the flow^er axis, or rise from the bottom.

193. When the pistil is compounded of several carpels, various

arrangements of the parts are possible. The common one is that

194. With two or more cells

and axile placentation (Figs. 13.5-

137).— Such a pistil is just what
would be formed if simple pis-

tils, like those of the Larkspur,

pressed together in the center

of the flower, were to cohere by

their contiguous faces. In such

a case the placentas are naturally

axile, or all brought together in

the axis or center. The ovary

has as many internal partitions,

or dissepiments, as there are car-

pels in the composition. When
such pistils ripen into pods

they often separate along these

lines into their elementary car-

135

13o-lo7. Pistils: 135, a Saxifrage, the

carpels or simple pistils united

below, free above ; 136, common
St. Johnswort, the styles of the

carpels distinct ; 137, another St.

Johnswort, the carpels united

throus^hont.
pels.

195. One-celled, with parietal placentae (Figs. 138, 139).— In this

not uncommon case it is conceived that the several original carpellary

cavities are thrown into one as the organ grows. The ovules now^

spring from the lines of junction of the different carpels. A placenta

belongs here half to one carpel, half to another. At each placenta a

double row of ovules is apt to be found ; but the two rows originate

from distinct carpels. The number of carpels is still to be told from

the num.ber of placentae. The placentation is here termed parietal.
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196. One-celled, with free central placenta. — The free central

placenta of the Pink (compare Fig. 140) may have come about by the

dissepiments having been suppressed in growth.

Indeed, traces of the original partitions are often to

be detected. On the other

hand, it is equally supposable

138. Placentation

of Parnas-

sia.

139. Placentation

of Drosera

filiformis.

140. Pistil of Spergularia rubra,

one of the Pink family, with
free central'placentation.

that in the Primrose (Fig. 160) the free central placenta has been

derived from parietal placentation by the united carpels bearing ovules

only at the base. Now, however, the placenta arises directly from the

end of the floral axis, not from the carpels.

197. To the great majority of flowers with which one meets, one

or another of the above types wall apply. These types exhibit most

clearly the structural principles of the

pistil. Occasionally, some different

mode of disposing the ovules or of

separating the ovary into chambers

will be discovered.

198. Pistils of the Gymno-
sperms. — These are so distinct

and the group of plants wliich

produce tliem is so important

that they need a separate de-

scription.

199. The fertile flowers of the

Pine ^ and other trees of the

same group appear in early spring

as small richly colored cones

(Fig. 141). The scales are soft,

and though not very thin are

141. The flower of a Gynino-
sperm. At the right a

single carpellary scale

bearing two ovules.

1 What is here designated a single female flower is also spoken of as

an inflorescence.
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rather leaflike. Each fertile scale bears on its upper sur-

face near the base a pair of ovules. In such flowers the

pistils, therefore, are not closed, and the seed throughout

its history is naked, i.e. exposed. Accordingly, the cone-

bearing trees and their relatives are designated as Gymno-
SPEEMS (naked seeded).

200. The corresponding term for plants with closed

ovaries is Angiosperms. Angiospermous flowers will be

meant in this chapter unless otherwise stated.

201. The stigma has been described as a definite portion

of the surface of the style, or, when the style is lacking,

of the ovary. When the tip of the style is enlarged in

a knob, or branched, or finely dissected in a plume (Fig.

166), it is convenient to speak of the whole organ— and

not merely the surface— as the stigma.

Under the lens and even to the naked eve the stisrmatic

surface is distinguished by a granular texture and often

by a viscid secretion, designed to secure the pollen grains

which fall upon.it or are brought to it.

202. For the ovules are not the sole conceptacles of

racial life as it is passed onward from one generation to

the next. Other and simpler bodies produced in the

flower are equally freighted with inheritance, namely, the

individual pollen grains, emitted in multitudes as yellow

dust by the floral or-

gans standing around

the pistil or pistils.

Each " grain " viewed
, 1+1 • l"i2- Various forms of pollen, magnified,
tnrOUgll tne microscope illustrating the manner in which the

is seen to be a spherical ^all is sculptured in different species

, . of plants,
body {h ig. Ibb) — m
many cases, however, elongated or otherwise modified—
of the simplest description as regards structure. It con-

sists of a minute portion of living substance of jellylike

consistency, surrounded by a tough elastic coat or wall.

As will shortly be seen, this body is capable of growth,

and plays an equally important part with the ovule in the

reproduction of plants.
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p __-

c -

/

143. a, a stamen
; p, pollen sac

connective; ./", filament b,

203. The pollen-bearing organ is the stamen (Fig. 143).

Its parts are the stalk, called

the filament, and the anther,

containing the pollen in pollen

sacs. In the young condition

of the stamen four longitudi-

nal pollen sacs are found.

The whole mass of tissue

filling these sacs is finally con-

verted to pollen. At matu-

rity, if not before, the wall

between the two cavities on

the same side of the anther

a stamen with the anther commonly disappears, leaving

cut through at the time of a single j)ollen sac in either

.

™^ ^^^ ^'
half-anther. The middle part

or axis of the anther between the two pouches thus formed

is the connective.

204. The pollen sacs open for the liberation of the pollen

usually by a slit along the groove running down each side

of the anther ; in Pyrola and other members of the Heath

family, by terminal pores (Fig. 144)

;

and in the Barberry by uplifting

valves (Fig. 145). And other modes

of dehiscence occur, suited to the

various means by which tlie pollen

is to reach its destination.

205. The number of stamens is

often large, as in the wild Rose, the

Buttercup, the Magnolia, and the I4i, i^^. Stamens
:
144 of

L ' ^
_

Pyrola, the anther

Water Lily. In a few species there opening hy terminal

is but one. Generally speaking, the p°-; \«;
»[^Ba,.;

number is small, not more than ten ; opening hy uplifting

and, when small, usually definite for
vahes.

each species. For example, most grasses have three sta-

mens, most Mints four, the Violets five, and the true

Lilies commonly six. Each pollen sac produces a vast

number of pollen grains. And when the flowers borne
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by the plant, or the stamens in the individual flowers, are

very numerous, the pollen may be exceedingly ^^
abundant. ^

206. In a few families the stamens are regularly

united, either by the anthers— as in the Compositce,

of which the Daisy is an example ; or by the fila-

ments, as in the ]\Iallows and

the Leguminosce Qe.g. the Sweet-

pea, Bean, etc.. Figs. 146-148).

207. The pistils collectively are

known as the gyyioeciuyn ; the

stamens as tlie androeeium. It

is well to hold clearly in mind

that these two groups of organs. 146 147

though often concealed or ren- 146-148. United stamens: 146, of a
plant of the Pulse family

;

147, in the Mallow family;

148, stamens united by
anthers in the Composite
family.

dered inconspicuous by the vi-

cinity of highly colored floral

envelopes, are essentially the

flower. That is to say, pistils

and stamens perform the essential function of the flower
;

and the floral leaves

act a subordinate

part. Xot very

rarely flowers con-

sist of pistils or

stamens alone.

This is practically

the case in the

Willows. The familiar

catkins are of two kinds.

The more showy ones

are made up of numer-

ous flowers, each com-

prising stamens, usually

two, with a scale at the

base. In catkins of the

149-152. Flowers of a Willow: 149, staminate other SOrt each minute
catkin; 150, one of the flowers ; 151, pis- n •

^ £
filiate catkin ; 152, a pistillate flower. nower IS COmpOSed 01
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a single pistil with the basal scale (Figs. 149-152). The

seed-bearing flowers of the Pine and other Ooniferce, as

already described, contain only pistils ; their pollen-

bearing flowers, only stamens. When a flower lacks

both gynoecium and androBcium, it either becomes merely

tributary to other, fertile flowers— as in the case of the

marginal florets in the heads of the Sunflower— or it

lacks altogether the essential character of a flower proper,

as regards purpose, either directly or indirectly ; as in the

double Rose and other flowers transformed by cultivation.

208. The floral leaves together are called the perianth^

meaning about the jioiver— a term not far from appropriate

if what has just been said is allowed. Commonly, two

distinct sets of these leaves are present : the inner called

petals^ together forming the corolla; the outer termed

sepals, composing the calyx.

209. The number of sepals and petals in particular

species is generally constant. In a majority of the Dicotyle-

dons the sepals are five, and the petals five, though four is

•^;3eommon number ; in jNIonocotyledons the members of

the perianth are prevailingly in

threes. As the stamens are apt

to be as many or twice as many
as the petals or sepals, a numerical

plan is often prominent in the

parts of the flower. We say that

the flowers of the Dicotyledons

are often on the plan of five, those

of the Monocotyledons on the plan

of three.

210. Forms of the corolla.— As
an example of the regular corolla

— i.e. with petals all alike— the

flowers of any of the Rose family

may be recalled ; but the Colum-

bine (Fig. 153) as well, since all the petals are spurred,

presents a regular corolla. In the Violet (Fig. 154), on

the contrary, only one petal is spurred, and the petals

153. Flower of the Colum-
bine.
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are of unequal size : such corollas, and all in which the

petals are not entirely uniform, are

irregular.

211. A second important respect in

which corollas differ is in the sepa-

ration or union of the petals. The

trumpet-shaped corolla of the Morn-

ing Glory (Fig. 155) furnishes an

extreme instance of union, where the

original petals are

not easily distin-

guishable. Fre-

quently the limh.
154. Flower of the Violet

:

below, the parts of

the perianth sepa-

rated.

155. Calyx and corolla

of Morning Glory.

or border, is so

lobed that the

number of component parts is evident.

Another familiar form is the two-

lipped, labiate^ corolla (Fig. 169).

212. In case the petals remain quite

separate, the corolla is said to be poly-

petalous ; but if they grow up united when the floral

organs are in process of formation, the corolla becomes

gamopetalous. When the petals are all wanting, the

flower is apetalous.

213. The calyx presents features very similar to the

corolla as regards union of sepals and other modifications.

It is usually inferior to the corolla in size and coloration,

since its service is chiefly to protect the bud, of which it

forms the coat. But in numerous plants the calyx shares

with the corolla in another duty.

214. Functions of the perianth.— The role of the perianth

in the natural, history of the flower is chiefly twofold :

(1) it protects the developing organs within while the bud

is coming to maturity ; and (2) at the time of blooming

it aids in the proper distribution of the pollen. Without

anticipating the subject of fertilization, it may be said that

it is of advantage to plants to secure the dusting of the

stigma of each flower by the pollen of some other flower of
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the same kind, and that this is most commonly accom-

plished by the aid of insects. The various forms of the

perianth are, as a rule, very definitely related to the work

of attracting the attention of insects, or of receiving and

supporting them when they alight, or of guiding them to

the ''honey" or nectar secreted by special glands at the

base of the flower. In view of such offices the labiate

corolla of the j\Iints, the tubular or funnelform corolla of

the Morning Glory, the spurred (nectariferous) petals of

the Columbine, and the irregular flower of the Violet, are

readily understood. This subject will be treated more fully

under The Ecology of the Flower.

215. The receptacle of the flower is that part which be-

longs to the stem. It is commonly short, and some-

what enlarged or knoblike. Flowers

with very numerous pistils generally

have the receptacle enlarged so as to

give them room ; it sometimes becomes

broad and flat, as in the Flowering

Raspberry ; sometimes

elongated, as in the

Blackberry (Fig. 256),

the Magnolia, etc. It is the receptacle in

the Strawberry (Fig. 156), much enlarged

and pulpy when ripe, which forms the eata-

ble part of the fruit, and bears the small

seedlike pistils on its surface. In the Rose

(Fig. 157), instead of being convex or

conical, the receptacle is deeply concave,

or urn-shaped. Indeed, a Rose hip may be likened to

a strawberry turned inside out.

216. In Nelumbo, of the Water Lily family, the singu-

lar and greatly enlarged receptacle is shaped like a top,

and bears the small j)istils immersed in separate cavities of

its flat upper surface (Fig. 158).

217. Arrangement of the parts of the flower.— This is

most easily studied in those flowers, in which all parts

are present— calyx, corolla, stamens, and pistils ; in

156. Section through
a Strawberry.

157. Longitudinal
section of a

Rose.
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158. The top-shaped recep-

tacle of Nehinibo,

the "Water Chinque-
pin, ripening into a

float for the dissemi-

nation of the seeds.

which all the organs of each kind are separate from one

another ; and each set comprises a

small number, as three or five. In

such a case ^ it is the rule to find

the organs in whorls,^ and the whorls

arranged so that the organs of one

whorl stand above the spaces of

the whorl below, just as is the case

with whorled foliage leaves. The
petals thus stand over the spaces

between the sepals, the first row

of stamens alternates with the

petals, the second row of stamens

(if present) with the first, and the pistils alternate with

the stamens. When the various members of the flower

are more numerous and the receptacle somewhat elon-

gated, as in the Magnolia, the parts are spirally placed.

In short, the organs of the flower are arranged like

leaves.

218. Morphology of the floral parts.— Sepals and petals

are evident leaves, as they are commonly and properly

called. There are numerous

cases where green forms, func-

tioning as foliage, pass over

by easy gradations to the

white or bright-colored forms

subserving the purposes of

the flower. In shape, in fun-

damental structure (in pos-

sessing veins, etc.), and in

arrangement on the axis, the

parts of the perianth show

the morphology of leaves.

Stamens and pistils, also, agree

with leaves in the order of insertion on the axis, as well

159. Transition from green outer

floral leaves (sepals) , through

petals, to stamens, in Water
Lily ; indicating the unity of

nature of sepals, petals, and
stamens.

1 Sometimes called a pattern flower.

2 A whorl is a circular group of several organs standing at the same

level on the axis.

OUT. or BOX. —

8
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as ill possessing what answer to the veins or ribs of leaves,

— fibrous elements coming out from the flower stem.

Occasionally stamens and pistils are found which have

failed to develop in their proper character. They then

take the shape of foliage leaves, more or less exactl}^

The conclusion is inevitable, from all these considerations,

that the essential organs of the flower, as well as the floral

envelopes, are morphologically leaves.^

219. The carpels, in this conception, become leaves rolled inward,

bearing on the inrolled edges rows of ovules. When the pistil is

simple (of one carpel or leaf), a seam, the ventral suture, marks the

closing together of the ovuliferous leaf on the side toward the center

of the flower ; while a ridge up and down the opposite side of the pis-

til evidently stands for a midrib.

220. Departures from a simple floral plan.— If one w ere to examine

the first score of different flowers that he should meet on going into

the field, he would probably find among tliem few or none that display

the regularity, simplicity, and completeness spoken of in § 217. 'ilie

fundamental plan — that is, the order and mode of growth, num-

ber of parts, etc. — would be found in many cases to be obscured

by a variety of adaptations to the special functions of the flower.

Some of the commonest modifications to be discovered are the

following :
—

221. Absence of some of the organs. ^— Occasionally the gradual dis-

appearance of some of the organs may be directly noted, as in stamens

lacking the anther, or reduced to a mere ridge or rudiment ; or in the

reduction of one whorl of the perianth to an inconspicuous ring. In

many of the trees and shrubs the perianth wdll be found to consist of

only the calyx (e.g. in the Elm), or it may even be wanting (e.g. in the

Buttonw^ood). And two cases have already been mentioned (the Wil-

low and the Pine) where each flower contains but one kind of essen-

tial organ.

222. Union of like parts, or coalescence, of which examples have

been given above.

1 This is not to be construed to mean that what were once merely

foliage leaves have in the course of time been modified so as to become

carpels, stamens, etc. All that is to be inferred here is that both foliage

leaves and floral organs have a common morphological nature, as foliar

appendages of the stem.

2 It is possible to suppose in some cases that the fewness of parts, or

the absence of certain organs, has come about, not by reduction from

more highly organized forms, but by inheritance from ancestry charac-

terized by simple flowers from the first.
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223. Union of unlike parts, or adnation.— Frequently the stamens

seem to grow from the corolla, because the filaments have grown
to the petals (Figs. 160, 161). Again, in the flower of Cuphea, for

example, calyx, corolla, and stamens adhere in a cup around the pistil,

- -ca

160. Flower of a Primrose laid open;
CO, corolla ; ca, calyx.

161. Flower of Cuphea laid open

;

ct, calyx tube; pt, jDetals.

in such a manner that both stamens and petals seem to be inserted (To.

the margin of the calyx tube (Fig. 161). Finally, in the Purslane

(Fig. 162) all the different members are united, with the ovary in the

center. The ovary is in such cases said to be inferior. When free

from the organs, it is superior (Fig. 160). The adherence of unlike

members is termed adnation. In the Purslane, for example, the calyx

is said .to be adnate to the ovary.

Coalescence and adnation come about in the following manner.

The rudiments of the carpels, stamens, petals, and sepals appear at

first as minute elevations on the young receptacle. As these increase

the surface of the receptacle between them may be involved in the

growth. Thus, if the tissue between

the nascent petals is affected, a cir-

cular ridge arises, upon the edge of

which the position of the original

petal rudiments is indicated by prom-

inences. The ridge, or ring, grows up

into a longer or shorter tube (the

corolla tube), the original prominences

becoming lobes or divisions. By a

similar process, in the Primrose (Fig. 160) the rudiments of the

stamens become united to the corolla ring at an early stage. In

the Purslane (Fig. 162) a single ring arising from the receptacle,

and bearing all the floral organs on its summit, conies to form the

so-called " calyx tube."

Flower of the Purslane.
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PROCESSES LEADING TO THE FORMATION OF SEED

224. The student is already aware that the pollen is

destined to reach the stigmatic surface of the pistil ; and

he probably also understands in a general way that the

result of the pollination of a flower is the production of

seed ; that if pollination fails to be brought about, the

ovules of the unpollinated pistil do not develop into fertile

seed. The history of the pollen from its deposition on

the stigma (^pollination') onward and the resulting effect

on the ovule (^fertilization) are now to be followed.

225. The pollen grain lias been briefly described as a

simple vesicle filled with living matter, capable of growth.

The wall is relatively strong, though thin and transparent,

and often beset with projections. The living substance

within, termed frotoplamn^ is more or less jellylike in

consistency and clearness,

but is far from being a

simple mass of jelly. The
protoplasmic body is in fact

very definitely and highly

organized, with permanent

parts or organs performing

definite functions in har-

mony with one another.

These members may be

diml}^ made out in the living

protoplasm with the com-

pound microscope. But when killed and stained with

proper dyes, the structure stands out with distinctness and

its great complication is then seen. A constant com-

ponent is a rounded central body of especially dense proto-

plasm, known as the nucleus (Fig. 163). In the earlier

stages of the pollen grain there is but one nucleus. The
pollen grain is then an excellent example of the typical

vegetable cell.

226. Cellular structure of plants.— Every plant is made
of minute members, or cells, essentially similar to the

163. A pollen grain highly magnified.

It contains two nuclei (n, n')

at the stage here represented.
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pollen grain in

not as to form

vegetable tissue

take on various

shapes. Generally

their duration as

living elements is

limited. The walls

become thickened

and hardened and

remain, after the

death of the cells,

as components of

the plant's frame-

work (^e.g. the fibers

of wood). The
simplest plants

among the crypto-

gams consist of but

a siuQ^le cell.

227. The pollen

grain a plant. —
In truth the pollen

grain itself behaves

like a simple plant.

For it absorbs water

and nutriment
from the pistil

upon which it is

deposited, and uses

these materials in

growth.

228. Growth is

manifested in two

ways: (1) in the

formation of new

internal constitution,

and external appearance

though of course

The cells of

164. Feitilizatiou of the ovule. The polleu lubes

traverse the loose tissue of the stigma and

style, finally emerging in the cavity of the

ovary. In the figure a tube is represented

as applying itself to the micropyle of an

ovule. This ovule is seen in section, and

shows at the micropylar end the embryo-

sac with several nuclei, one of which takes

part in the formation of the embryo.
nuclei in the proto-

plasm ; and (2) in the extension of the wall in a tube
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(Fig. 161). The tube penetrates the tissue of the stigma

and style, and at length reaches the cavity of the ovary,

through which it descends until one of the ovules is

reached. Penetrating the ovule at a certain spot, the

tube comes in contact with the large cell, termed embryo

sac, in which the embryo is to be formed (Fig. 164).

Before this time the original pollen nucleus has given

rise, by division, to several nuclei. One of these nuclei,

which has followed the tube in its descent, now passes

over into the embyro sac and fuses with one of the sev-

eral nuclei to be found there. From the united body so

formed the new plant takes its start. New cells begin

to appear in the embryo sac and the embryo gradually

assumes form. At the same time the whole ovule, and

in fact the entire ovary, begins courses of development

resulting in seed and fruit respectively.

229. While ever}^ step of this process— which can be

followed only by aid of the microscope and numerous dis-

sections— may not be entirely clear to the beginner, the

brief account here given should serve to fix in mind the fact

that the pollen and the ovule play very definite and neces-

sary parts in the life of plants ; and the conception gained

of the method and results of fertilization, even if some-

what incomplete, will give the flower and its varied forms

an added meaning.

ECOLOGY OF THE FLOWER

230. Self-fertilization and cross-fertilization. — Self-fer-

tilization is the action of a flower's pollen on its own ovules;

cross-fertilization^ on the ovules of some other flower of the

same species.

231. A limited number of plants bear in addition to the

ordinary flowers certain specialized flowers which are fer-

tilized by their own pollen alone. The Violet is one of

these. The vernal flowers are cross-fertilized. Later on

another set, of a different appearance, are produced. The
calyx remains permanently closed, while the corolla is un-

developed. Only two stamens reach maturity, and their
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anthers are pressed against the end of the style. The
pollen grains are few and unusually small. Fertilization

is effected in the closed flowers, and abuudant seed results,

the pods seeding far more freely indeed than those of the

ordinary flowers. In some species of Violet, these cleistog-

amous flowers are concealed under the leaves, or are borne

on runners underground.

232. Self-fertilization prevented. — Many flowers are

habitually fertilized either (1) by their own, or (2) by

foreign pollen,— sometimes in one way, sometimes in the

other, as chance decides. In the great majority of flower-

ing plants, however, cross-fertilization is the rule. Self-

fertilization may be absolutely prevented. Tliis must be

the case when the flower bears only pistils (is pistillate^,

or stamens (is staminate). Sometimes the staminate and

pistillate flowers are produced on separate individual plants

(when the plants are said to be dioecious^ ; sometimes on

the same plant (when the species is monoecious). An
equally sure mode of preventing self-fertilization is seen

where the pistils and stamens, though both present, are

active at different times. This may well be illustrated

by the common Plantain.
, The flowers are borne on long

spikes. The unfolding of the flowers '' proceeds from

base to apex of the spike in regular order, and rather

slowly. While the anthers are still in the unopened

corolla and on short filaments, the long and slender hairy

stigma projects from the tip and is receiving pollen blown

to it from neighboring plants or spikes : a day or two after-

wards, the corolla opens, the filaments greatly lengthen,

and the four anthers now pendent from them give their

light pollen to the wind ; but the stigmas of that flower

and of all below it on that spike are withered or past

receiving pollen."^

233. When the stamens mature first, as in many flowers,

the condition is termed proterandry. In the opposite case,

proterogyny, which is less usual, the pistils have been fertil-

ized or are no longer receptive by the time the anthers open.

1 Asa Gray, " Structural Botany," p. 219.
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165 A polleu grain of the

Pine, provided with

two air-filled vesi-

cles to give buoyancy
in the air.

234. Agencies and adaptations for intercrossing.— The
agents serving to transport pollen from flower to flower

are wind, water, and small animals (mainly insects).

235. Pollination by wind. — Among the adaptations

displayed by wind-pollinated flowers are to be mentioned

the character and quantity of the pollen produced. Thus

the pollen grain of the Pine con-

sists of three compartments, the

two lateral ones empty and serving

as wings (Fig. 165). "The im-

mense abundance of pollen, its

lightness, and its free and far diffu-

sion through the air in Pines, Firs,

and other Coniferte, are familiar.

Their pollen fills the air of a forest

during anthesis ; and the ' showers

of sulphur,' popularly so-called, the yellow powder which

after a transient shower accumulates as

a scum on the surface of water several i

or many miles from the nearest source,

testifies to these particulars."^ All cat-

kin-bearing trees— except Willows—
and most grasses and sedges are wind-

pollinated. Th^ir flowers are mostly

dull-colored, odorless, and

destitute of honey. The
stigmas are relatively

prominent and apt to be

plumose (Fig. 166). The
anthers are often poised

on the tip of the filament

167. A versatile (Fig. 167), SO that they

are shaken by the wind.

As the}^ turn readily in all directions

they are said to be versatile.

236. The pollen of aquatic plants is

sometimes carried from one flower to

1 Gray, "Structural Botany," p. 217.

^,*i^>;fs$s?»i

166. Plumelike stig-

mas of a grass.
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another by the water, or water and wind together ; the

staminate flowers of the fresh-water Eel-grass, for instance,

after being detached from the submerged heads, are driven

like minute rafts before the wind, and collect about the

much larger pistillate flowers on the surface.^

237. A few species of plants are regularly cross-polli-

nated by snails, and

others by birds.

238. Pollination by
insects. — Cross-fertili-

zation in flowering

plants is brought about

by aid of insects far more

frequently than by all

other agencies combined;

A few cases will be de-

scribed in some detail.

239. Lady^s Slipper

(^Cypripediuni) and the

South American Seleni-

pedium^ Fig. 168, show

a very perfect mode of

compelling the insects

that visit them to serve

as pollen bearers. One
of the petals is shaped

into a sac, or labellum,

open above and on either 168. Flower of South American Seleni-

jjedium Schlunii. The dotted lines

with arrow tips show the course fol-

lowed by a visiting bee. In b, the

flower is seen from the side, the

labellum, or saccate petal, being cut

open
; p, a pollen mass ; s, the stigma

;

e, exits.

side near the base (e).

The bee alighting on

this labellum in search

of the honey secreted by

glandular hairs within,

and entering through the main opening, is prevented by

the incurved edges of the latter, as well as by the depth

of the labellum, from escaping except by one of the two

1 See Kerner and Oliver, "Natural History of Plants," Vol. II., p. 182.
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posterior openings, or exits (e). As it emerges through

this rather narrow portal, it bruslies against one of the

pollen masses (jt?), Avhich adheres to its head or shoulder.

In the next flower visited, the bee in leaving encounters

the stigma (s), and leaves on the surface some of the pollen

brought from the former flower. Finally succeeding in

crawling past this obstacle, it brushes a pollen mass from

this flower, to be carried to the next ; and so passes about,

always taking away pollen, but not depositing it upon

the stigma of the same flower.

240. Sage {jSalvia^ Fig. 169 ^j.— The corolla is two-

lipped, as nearly ahvays in the Mint family, the lower lip

serving as a convenient landing stage for insects, while the

upper, erect and arched, incloses the two anthers (a). The
flower is proterandrous,

and at the period rep-

resented in the figure

the stigma is seen pro-

truding from the upper

lip, its two branches

folded together. The
stamens are inserted

on the sides of the

narrow throat and

are hinged near the

point of insertion.

Each bears a projec-

tion (c) standing out

and partly blocking

the throat. When a

bee pushes its head

into the corolla tube,

these projections are pushed back, and the whole upper

parts of the stamens are rotated on the liinges. The
pollen sacs, heretofore concealed under the hood, are

1 From Miiller's " Fertilization of Flowers," by courtesy of the INIacmil-

lan Company, publishers, New York. The book is a valuable reference

work.

169.

A B

Mechanism of the flower of Salvia; a,

pollen sacs of the anthers, hidden
under the upper lip of tlie corolla; a',

their position when dusting the back
or sides of a bee ; c, lobes against

whicli the bee pushes in thrusting its

head into the tliroat of the corolla

;

s, stigma, immature; -s', stigma when
mature. In A the stamens are seen,

removed from the corolla
; /, filament

on which the anther turns.
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brought down into the position a' and dust the bee's back

with pollen. When the bee withdraws its head, the

anthers resume their former station. At a later stage,

after the pollen is exhausted or the anther withered, the

stigma becomes receptive. It then occupies the position

s\ and its branches

spread to brush pollen

from the back of a

subsequent visitor.

241. Partridge Ber-

ry {^Mitchella, l^'ig.

170). _ The plant

grows abundantly, as

a small trailing herb
170. Partridge Berry, with two forms of

flowers.

with evergreen leaves,

in open woods. The blossoms are of two forms ; namely,

one form («) with long style and low stamens, the other

(5) with short style and high

stamens (Fig. 171). The sta-

mens of form a are at about

the same level as tlie stigma

of form b ; and the stamens

of b are level with the stigma

of a. An insect brushing the

stamens of b with its sides

will subsequently bring these

pollen-dusted sides in contact

with the stigma of a. The

proboscis of the insect, smeared

with pollen from the stamens

of a, will leave some of it on the stigma of b. When
a species of plants bears two sorts of flowers, as regards

the relative lengths of stamens and style, the flowers are

said to be dimorphic. In many dimorphic flowers the pol-

len of a differs in size from that of b ; and neither kind of

pollen is capable of fertilizing the flower that produces it.

242. The opening and closing of flowers, according to

the habits of the insects that pollinate them,— opening by

171 a, loug-styled form; h, short-

styled form, of flower in the

Partridge Berry.
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day when pollinated by diurnal, at night when by nocturnal,

insects,— may be illustrated from a flower described by

Sir John Lubbock.^ It is the Nottingham Catchfly, a

British and European plant related to our Chickweeds

and Pinks. " Each flower lasts three days, or rather three

nights. The stamens are ten in number, arranged in two

sets ; the one set standing in front of the sepals, the other

in front of the petals. Like other night flowers, it is

white, and opens toward evening, when it also becomes

very fragrant. The first evening, toward dusk, the five

stamens in front of the sepals grow very rapidly for about

two hours, so that they emerge from the flower ; the pollen

ripens, and is exposed by the bursting of the anther. So

the flower remains through the night, very attractive to,

and much visited by, moths. Toward three in the morn-

ing the scent ceases, the anthers begin to shrivel up or

drop off, the filaments turn themselves outward, so as to

be out of the way, while the petals, on the contrary, begin

to roll themselves up, so that by daylight they close the

aperture of the flower, and present only their brownish

green under sides to view ; which, moreover, are thrown

into numerous wrinkles. Thus, by the morning's light,

the flower has all the appearance of being faded. It has

no smell, and the honey is covered over by the petals.

So it remains all day. Toward evening, however, every-

thing is changed. The petals unfold themselves ; by eight

o'clock the flower is as fragrant as before, the second set

of stamens have rapidly grown, their anthers are open,

and the pollen again exposed. By morning the flower is

again ' asleep,' the anthers are shriveled, the scent has

ceased, and the petals rolled up as before. The third

evening, again the same process occurs, but this time it

is tlie pistil which grows : the long spiral stigmas on the

third evening take the position which on the previous

two had been occupied by anthers, and can hardly fail to

be dusted by moths with pollen brought from another

flower."

1 Lubbock, "Flowers, Fruits, and Leaves," Macmillan, 1894, p. 40.
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243. The object of the insects' visits is usually a

sweetish liquid, the nectar secreted by glands— commonly

in the forms of swellings of the tissue of the receptacle—
at the base of the flower. These are the nectaries. In

flowers with spurred petals, like the Columbine, the nectar

is secreted at the end of the spur, whence it can be sucked

up only by the long-tongued insects, which are the most

effective in transferring the pollen of these plants.

244. In addition to nectar, the pollen itself, a highly

nutritious product, is sought by many insects.

245. Protection of the nectar. — Such a desirable food

as the nectar is sure to be attractive to insects which, b}'

reason of their size or habits, are not likely to make any

return of service to the plant. Ants, for instance, travel

all over the herbage in the vicinity of their nests in search

of food. Happening upon the wells of honey within the

flower, they would drink their fill, and perhaps bring their

fellow-ants to the place, as tlieir custom is, with the result

that the flower would be drained of its nectar ; but these

visitors would be too small, in the case of many flowers,

to brush the pollen from the tall stalked stamens, or de-

posit it on the stigma at the summit of the lengthened style.

And, further, even were it possible for transference to be

made by the adherence of the pollen to tlie bodies of the ants,

the slow movements of these insects, their short-sightedness

and blind wanderings, and their indiscriminate visiting of

all sorts of plants would make them unprofitable carriers,

as regards any one vegetable species, when compared with

swift-flying, long-sighted, and often times discriminating

insects like the various bees, butterflies, and moths.

246. Consequently, very many flowers are fortified

against the invasions of the ants— and other undesirable

visitors. One of the common and effective methods of

defense is a coating of downward-pointing, or in cases

sticky, hairs on the flower stalk or on the calyx. In

some instances the secretion from the hairs not only pre-

vents insects from going farther up the stalk, but holds

any trespasser firmly, so causing its death.
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172. Two of the florets in a head of Dandelion
(diagrammatic)

.

247. The protection of the nectar from rain is effected

sometimes by the habitually drooping attitude of the

flower, sometimes

by the bending or

bowing of the

flower stalk on the

approach of rain,

sometimes by some

special construc-

tion of the flower.

248. The group-

ing of flowers in a

specialized part of

the shoot in a man-

ner likely to secure the attention of insects, and so lead

to the process of cross-fertilization, should be noted. The

Dandelion (Fig. 172) and the Jack-in-the-pulpit (Fig. 173)

may be taken as illustrations. In

both these cases clusters of flowers

are commonly mistaken for single

flowers. The apparent "petals" of

the Dandelion head are the several

separate corollas of as many small

flowers or florets. On close examina-

tion each of these florets is seen to

possess its own two-parted stigma,

and androecium of five stamens united

around the style. What might pass

at a casual glance for a calyx, sur-

rounding the whole head, is a collec-

tion of subtending leaves (hracts)

serving to protect the bud.

249. In the Jack-in-the-pulpit

(Fig. 173), a fleshy spike of small

flowers (termed a spadix) is sur-

rounded and overarched by a single

more or less striped or colored bract (termed in such

a case a spathe).

173. Inflorescence of the

Jack-in-the-pulpit.

The bract (spathe)

partly cut away
below to show the

fleshy spike (spa-

dix) of flowers

which it surrounds.
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250. In both these cases, and countless others, tlie inflo-

rescence— mode of arrangement of the flowers— is deter-

mined by the need of cross-fertilization.

EFFECT OF CROSSING

251. The arrangements for cross-fertilization are ex-

tremely varied and in many cases extraordinarily compli-

cated. It could not well be doubted that such elaboration

has been evolved because some important benefit is derived

from intercrossing. And experiment goes to show that

this is actually the case. When seeds derived from both

self-fertilization and cross-fertilization of the same plant are

grown side by side, the offspring of cross-fertilization gen-

erally outstrips that produced by self-fertilization. In

spite of the fact that a small number of species are propa-

gated indefinitely without intercrossing (seedless plants,

reproduced vegetatively), and as far as is known without

harmful results, the important truth remains that inter-

crossing is a means of giving increased vigor to seedlings.

Supplementary Reading

1. Adaptations for Securing Intercrossing. Gray's " Structural

Botany," p. 220 and following.

2. The Pollination of Orchids. C. M. Weed's " Ten New England

Blossoms," Nos. VI. and YII.

3. " The Mayflower." Same source, No. II.

4. The Industriousness of Bees, and the Perception of Color by

Insects. Sir John Lubbock's " Flowers, Fruits, and Leaves," pp. 11-14.

Supplementary Studies : Fieldwork on the Ecology

of the Flower

252. The account of adaptations to secure cross-fertilization given in

this chapter is necessarily brief, hardly more than suggesting some general

principles. Subjects not touched, but well wortii study in the field, are

:

Attraction of Insects (a) by colors, (6) by grouping flowers, (c) by scent

;

Opening of Flowers at special times to receive special classes of insects
;

Guides to Honey, («) spots and streaks, (6) conformation of floral parts
;

Reward to Insects, (a) honey and sap (with distribution and form of

secreting organs)
, (&) pollen, (c) edible tissue, (cZ) shelter; Dusting the

Insect, (a) by irritable stamens (Barberry), (6) by springing stamens
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(Mountain Laurel), (c) by explosion ; Movement of Stamens and Style,

(a) to avoid, (&) to secure self-fertilization ; Protection of Pollen and

Honey, (a) against unwelcome visitors, (6) against weather, (1) by shape

and position of the flower, (2) by bowing of the flower stem at times.

This outline will serve as a working basis, which may be extended to

include cases that arise in actual observation.

TERMINOLOGY OF THE FLOWER

[Inserted for the use of classes that are to take up the determination of

flowering plants. ]

For the student who is preparing to study Systematic Botany, a

knowledge of the descriptive terms applied to the parts of the flower

and the inflorescence is indispensable. The relationships of plants

are more easily studied in their flowers than in the vegetative parts,

because in the flower there are brought together in small compass so

many sharply marked and readil}' described characteristics, varying

slowly, for the most part, through wide ranges of related plants.

Descriptions written to enable one to determine the names of the

plants that he collects are accordingh^ based very largely on the

flower. ]Many of the more usual terms— not already given— are now

to be explained.

253. Terms relating to the general plan of the flower. Flowers

are said to be :
—

Perfect (Jiermaphrodite) when provided with both kinds of essential

organs, i.e., with both stamens and pistils.

Complete, when, besides, the}^ have the two sets of floral envelopes

;

namely, calyx and corolla. Such are completely furnished with all

that belongs to a flower.

Regular or actinomorphic, when all the parts of each set are alike in

shape and size. Flowers of this type can be divided by at least two

planes into equal and symmetrical

parts.

Imperfect, or better, unisexual,

flowers, in which some flowers lack

the stamens, others the pistils.

Taking hermaphrodite flowers as

the pattern, it is natural to say that

the missing organs are suppressed.

This expression is justified in the

very numerous cases in which the

missing parts are abortive, that is,

are represented by rudiments or

vestiges, which serve to exemplify
Unisexual flowers of the Castor ,, ", i,i i ^ j.

Oil plant ;p, pistillate, s,stam- ^he plan, although useless as to

inate flowers. office. Unisexual flowers are :
—
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175. Unisexual flo-n-ers of

MooDseed , borue ou
different plants.

17G

Monoecious {i.e., of one household), when flowers of both sorts or

sexes are produced b}' the same individual plant, as in the Ricinus or

Castor Oil plant (Fig\ 174).

Dioecious (i.e., of separate households),

when the two kinds are borne on different

plants ; as in Willows, Poplars, and Moon-

seed (Fig. 175).

Polygamous, when the flowers are some of

them perfect, and some staminate or pistil-

late only.

254. A blossom having stamens and no

pistil is a staminate or male flower. Sometimes it is called a sterile

flower, not appropriately, for other flowers may equally be sterile.

One having pistil but no stamens is 2i pistillate or female flower.

255. Incomplete flowers are so named in con-

tradistinction to complete : they

want either one or both of the

floral envelopes. Those of the

Anemone (Fig. 176) are incom-

plete, having calyx but no corolla.

The sepals, however, are highly col-

ored and petal-like. The flowers

of Saururus or Lizard's tail, although perfect,

have neither calyx nor corolla (Fig. 177). Incomplete flowers, accord-

ingly, are :
—

Naked or aclilamydeous, destitute of both floral envelopes, as in

Fig. 177, or—
Apetalous, when wanting only

the corolla. The case of corolla

present and calyx wholly wanting

is extremely rare, although there

are seeming instances. In fact, a

single or simple perianth is taken

to be a calyx, unless the absence

or abortion of a calyx can be

made evident.

256. In contradistinction to

regular and symmetrical, very

many flowers are :
—

Irregular, that is, with the mem-

bers of some or all of the floral

circles unequal or dissimilar. A
calyx and corolla displayed

;
the special and important case of floral

five smaller parts are the sepals; . i •, • i i

the live intervening larger ones
n'regularity is shown by-

are the petals. Zygomorphic flowers which, like

OUT. OF EOT. —

9

179 ISl

178, 179. Mustard: 178, flower; 179,

its stamens and pistil separate

and enlarged.

180, 181. Violet^ 180, flower; 181, its
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most of those in the Pulse and Mint families, can be divided by one

and only one plane into two equal parts.

257. The relation of the perianth and stamens to the pistil is ex-

pressed by the terms hypogynous (i.e. under the pistil), when they are

all free, that is, not adnate to pistil or united with each other, as in

Fig. 182.

Perigynous (around the pistil), when adnate to each other, that

is, when petals and stamens are inserted or borne on the calyx, whether

18^

184

as in Cherry flowers (Fig. 183) they are free from the pistil, or as in

Purslane and Hawthorn (Figs. 184, 185) they are also adnate below to

the ovary.

Epigynous (on the ovary), when so adnate that all these parts appear

to arise from the very summit of the ovary, as in Fig. 186. The last

two terms are not very definitely distinguished.

258. Position of the parts of the flower,— The terms superior and

inferior, or upper and lower, are also used to indicate the relative

position of the parts of a flower in reference to the axis of inflores-

cence. An axillary flower stands between the bract or leaf which

subtends it and the axis or stem which bears this bract or leaf. This

is represented in sectional diagrams (as in Figs. 187, 188) by a trans-

verse line for the bract, and a small circle for the axis of inflorescence.
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Now the side of the blossom which faces the bract is the anterior, or

inferior, or lower side ; while the side next the axis is the posterior,

or superior, or upper side of the flower.

259. So, in the labiate corolla (Figs. 198, 200),

the lip which is composed of three of the five

petals is the ariterior, or inferior, or lower lip; the

other is the posterior, or superior, or upper lip.

260. Terms applicable to corolla and calyx.

—

Gamopetalous, said of a corolla the petals of which

are coalescent into one body, whether only at base

or higher. The union may extend to the very

smnrait as in Morning Glory, the Datura (Fig.

189), and the like, so that the number of petals

in it may not be apparent. The old name for

this was monopetalous, but that means "one-

petaled " ; while gamopetalous means " petals

united," and therefore is the proper term.

Polypetalous is the counterpart term, to denote

a corolla of distinct, that is, separate petals. As it means " many-

petaled," it is not the best possible name, but it is the old one and

in almost universal use.

Gamosepalous applies to the calyx when the sepals are in this way
united.

Polysepalous, to the calyx when of separate sepals.

261. Degree of union or of separation in descriptive botany is ex-

pressed in the same way as is the lobing of leaves. See Figs. 116-123,

and the explanations.

262. A corolla when
gamopetalous commonly
shows a distinction (well

marked in Figs. 191-

193) between a con-

tracted tubular portion

below, the Tube, and the

spreading part above,

the Border or Limb. The junction between tube and limb, or a

more or less enlarged upper portion of the tube between the two,

is the Throat. The same is true of the calyx.

263. Some names are given to particular forms of the gamopeta-

lous corolla, applicable also to a gamosepalous calyx, such as

Wheel-shaped, or rotate, when spreading

out at once, without a tube or with a very short

one, something in the shape of a wheel or of

its diverging spokes (Figs. 194, 195).

Salver-shaped, or salver-formed, when a flat- lO-l 195
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196-200. Corollas : 196, a Campanula or Hare-
bell, with a campauulate or bell-shaped

corolla ; 197, a Phlox, with salver-shaped

corolla ; 198, Dead Nettle (Lamium) , with
labiate ringent (or gaping) corolla ; 199,

Snapdragon, with labiate yjersonate co-

rolla : 200, Toadflax, with a similar

corolla spurred at the base.

spreading border is raised on a narrow tube, from which it diverges

at right angles, like the

salver represented in old

pictures, with a slender

handle beneath (Figs.

191-193, 197).

Bell-shaped, or cam-

panulate, where a short

and broad tube widens

upward, in the shape of a

bell, as in Fig. 196.

Funnel- shaped, or

funnel-form, gradually

spreading at the summit
of a tube which is narrow

below, in the shape of

a funnel or tunnel, as

in the corolla of the common Morning Glory and of the Datura

(Fig. 189).

Tubular ; when prolonged into a tube, with

little or no spreading at the border, as in the

calyx of Datura (Fig. 189).

264. Although sepals and petals are

usually all blade or lamina, like a sessile

leaf, yet they may have a contracted and

stalklike base, answering to petiole. This is

called Claw, in Latin unguis. Unguiculate

petals are universal and strongly marked

in the Pink tribe, as in Soapwort (Fig.

190).

265. Such petals, and various others, may
have an outgrowth of the inner face into an

appendage or fringe, as in Soapwort, and in

Silene (Fig. 201), where it is at the junction

of claw and blade. This is called a Crown,
or corona. In Passion Flowers (Fig. 202)

the crown consists of numerous threads on

the base of each petal.

266. Papilionaceous corolla (Figs. 203, 204).— This is polypetalous,

except that two of the petals cohere, usually but slightly. It belongs

only to the Leguminous or Pulse family. The name means butter-

flylike ; but the likeness is hardly obvious. The names of the five petals

of the papilionaceous corolla are curiously incongruous. They are,

The Standard or banner (vexillum), the large upper petal which is

external in the biid and wrapped around the others.

f\

K^^;^--
-..:^

201-202. Crowns: 201, un-

guiculate (clawed)

petal of a Silene

;

with a two-parted

crown ; 202, a small

Passion Flower,

with crown of slen-

der threads.
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The Wings {alee), the pair of side petals, of quite different shape

from the standard.
203

The Keel (carina), the two lower and

usually smallest petals ; these are lightly coa-

lescent into a body which bears some likeness,

not to the keel, but to the prow of a boat ; and

this incloses the stamens and pistil. A Pea

blossom is a typical example.

267. Labiate corolla (Figs. 198-200), which

would more properly have been called bilabiate,

that is, two-lipped. This is a common form

of gamopetalous corolla; and the calyx is

often bilabiate also. These flowers are all on

the plan of five; and the irregularity in the

corolla is owing to unequal union of the petals

as w^ell as to diversity of form. The two

petals of the upper or posterior side of the

flower unite with each other higher up than

with the lateral petals (in Fig. 198, quite to

the top), forming the upper lip ; the lateral 203, 204. A papilionace

and the lower similarly unite to form the lower

lip. The single notch which is generally found

at the summit of the upper lip, and the two

notches of the lower lip, or in other words the

two lobes of the upper and the three of the

lower lip, reveal the real composition. So also

does the alternation of these five parts with those of the calyx outside.

When the calyx is also bilabiate, as in the Sage, this alternation gives

three lobes or sepals to the upper and two to the lower lip. Two
forms of the labiate corolla have been designated, viz. :

—
Ringent or gaping, when the orifice is wide open (Fig. 198).

Personate or masked, when a protuberance or intrusion of the base

of the lower lip (called a palate) projects over or closes the orifice,

as in Snapdragon and Toadflax (Figs.

199-200).

268. Ligulate corolla. — The ligu-

late or strap-shaped corolla mainly

belongs to the family of Compositae,

in which numerous small flowers are

gathered into a head, within an involucre

that imitates a calyx. It is well exem-

plified in the Dandelion and in Chiccory

(Fig. 205). Each one of these straps or

ligules, looking like so many petals, is

the corolla of a distinct flower : the base is a short tube, wdiich opens

ous corolla : 203,

front view ; 204, the

parts of the sanie

displayed : s, stand-

ard, or vexillum

;

IV, wings, or alse

;

k, keel, or carina.

205
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206. A slice of the Coreopsis bead
enlarged, with one tubular per-

fect flower (a) left standing

on the receptacle, with its

bractlet or chaff (6), one ligu-

late and neutral ray flower,

and part of another {cc) ; dd,

section of bracts or leaves of

the involucre.

out into the ligule ; the five minute teeth at tlie end indicate the

number of constituent petals. So tliis is a kind of gamopetalous

corolla, which is open along one side nearly to the base, and outspread.

269. In Asters, Daisies, Sunflower, Coreopsis (Fig. 206), and the

like, only the margiiuil (or ray) co-

rollas are ligulate ; the rest (those

of the disk) are regularly gamo-

petalous, tubular, and five-lobed

at summit; but they are small

and individually inconspicuous,

only the ray flowers making a

show. In fact, those of Coreopsis

and of Sunflower are simply for

show, these ray flow^ers being not

only sterile, but neutral, that is,

having neither stamens nor pistil.

But in Asters, Daisies, Golden-

rods, and the like, these ray flowers

are pistillate and fertile, serving therefore for seed bearing as well

as for show.

270. The Stamens.— First as regards their insertion, or place of

attachment.

The stamens usually go with the petals rather than with the pistil,

when adherent to either. Xot rarely they are

Epipetalous, that is, inserted on (or adnate to) the corolla, as

in Fig. 171. When free from the corolla, they may be

Hypogynous, inserted on the receptacle under

the pistil or gynoecium.

Perigynous, inserted on the calyx, that is,

with the lower part of filament adnate to the

calyx tube,

Epigynous, borne apparently on the top of the

ovary ; all w^hich is shown in Figs. 182-186.

Gynandrous is another term relating to inser-

tion of rarer occurrence, that is, where the sta-

mens are inserted on (in other words, adnate to)

the style, as in Lady's Slipper (Fig. 207), and in

the Orchis family generally.

271. In relation to each other, stamens are

more commonly
Distinct, that is, without any union with each

other. But when united, the following tech-

nical terms of long use indicate their modes of

mutual connection :
—

Monadelphous (from two Greek w^ords, mean-

207. Style of a Lady's
Slipper Cypri-

pedlum) , and
stamens united

with it; a, a,

the anthers of

the two good
stamens : sf, an
abortive sta-

men , w hat
should be its

anther changed
into a petal-like

body; stig, the

stigma.
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208 209 210

ing "in one brotherhood "), when united by their filaments into one

set, usually into a ring or cup below, or into a tube, as in the Mallow

family (Fig- 208), the Passion Flower (Fig. 202), and the Lupine

(Fig. 210).

Diadelphous (meaning in two brother-

hoods), when united by the filaments into

two sets, as in the Pea and most of its near

relatives (Fig. 209), usually nine in one set,

and one in the other.

Triaclelphous (three brotherhoods), when

the filaments are united in three sets or

clusters, as in most species of Hypericum.

Pentadelphous (five brotherhoods), when in five sets, as in some

species of Hypericum and in American Linden.

Pohjadelphous (many or several brotherhoods) is the term generally

employed when these sets are several, or even more than two, and the

particular number is left unspecified. These terms all relate to the

filaments,

Synfjenesious is the term to denote that stamens have their anthers

united, coalescent into a ring or tube ; as in Lobelia, in Violets, and

in all of the great family of Compositge (Fig. 211).

272. Their number in a flow^er is commonly expressed directly, but

sometimes adjectively, by a series of terms which were the names of

classes in the Linnsean artificial system, of whicli the following names,

as also the preceding, are a survival:—
Monandrous, i.e. solitary-stamened, when the flower has only

one stamen,

Diandrous, when it has two stamens only,

Triandrous, when it has three stamens ; and so on.

Didynamous, when, being only four, they form two pairs,

one pair longer than the other, as in the Trumpet Creeper,

in Gerardia, etc.

Tetradynamous, when, being only six, four of them surpass the other

two, as in the Mustard flower and most of the Cruciferous Family

(Fig. 179).

273. The Anther is said to be

Innate (as in Fig. 212), when it is attached

by its base to the very apex of the filament,

turning neither inward nor outward;

Adnate (as in Fig. 213), when attached as

it were by one face, usually for its whole length,

to the side of a continuation of the filament; and

Versatile (as in Fig. 214), w^hen fixed by or

near its middle only to the very point of the filament, so as to swing
loosely, as in the Lily, in Grasses, etc. Versatile or adnate anthers are

212 213
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215 216 217 218

Introrse, or incumhent, when facing inward, that is, toward the

center of the flower, as in Magnolia, Water Lily,

etc.

Extrorse, when facing outward, as in the

Tulip Tree.

274- Anthers may become one-celled either by

confluence or by suppression.

275. By confluence, when the two cells run

together into one, as they nearly do in most

species of Pentstemon (Fig. 216), more so in Monarda (Fig. 219),

and completely in the Mallow (Fig. 217) and all the Mallow family.

276. By suppression in certain cases the anther may be reduced to

one cell or halved. In Globe Amaranth (Fig. 218) there is a

single cell without vestige of any other. Different species

of Sage and of the AVhite Sages of California show various

grades of abortion of one of the anther cells, along with a

singular lengthening of the connective (Figs. 220-224).

223 224 225 226

225, 226. Pollinia : 225, a pair of pollinia of a Milkweed (Asclepias) attached
by stalks to a gland; moderately magnified; 226, i:)ollinium of an
Orchis (Habenaria), with its stalk attached to a sticky gland, mag-
nified ; each of the packets or partial pollinia of which it is made up
is composed of a large number of pollen grains.

Pollinia,— In Milkweeds and in most Orchids all the pollen of an
anther cell is compacted or coherent into one mass, called a pollen

mass, or Pollixium, plural Pollinia (Figs. 225, 226).

The Ovule

277. Ovule (from the Latin, meaning a little Qgg) is the technical

name of that which in the flower answers to and becomes the seed.

278. Ovules are naked in gymnospermous plants (as above de-

scribed) ; in all others they are inclosed in the ovary. They may be

produced along the whole length of the cell or cells of the ovary, and

then they are apt to be numerous ; or only from some part of it, gen-

erally the top or the bottom. In this case they are usually few or

single {solitary, as in Figs. 228-230). They may be sessile, i.e. without
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stalk, or they may be attached by a distinct stalk, the Funicle or

Funiculus (Fig. 227).

227 22 i 229 230

227-230. Ovules: 227, a cluster of ovules, pendulous on their funicles; 228,

section of the ovary of a Buttercup, lengthwise, showing its ascending

ovule ; 229, section of the ovary of Buckwheat, showing the erect ovule

;

230, section of the ovary of Anemone, showing its suspended ovule.

279. In structure an ovule is a pulpy mass of tissue, usually with

one or two coats or coverings. The following parts are to be noted

;

viz. :
—

Kernel or Xucellus, the body of the

ovule. In the Mistletoe and some related

plants, there is only this nucellus, the coats

being wanting.

Teguments, or coats, sometimes only one,

more commonly two, an outer and an inner

one.

Orifice, or Foramen, an opening-

through the coats at the organic apex of the

ovule. In the seed it is micropyle.

Chalaza, the place where the coats and

the kernel of the ovule blend.

HiLUM, the place of junction of the funiculus with the body of the

ovule.

280. The Kinds of Ovules.— The ovules in their growth develop in

three or four different ways, and thereby are distinguished into

231. Longitudinal sectionof

an ovule enlarged,

showing the parts:

a, outer coat; h,

inner coat ; c, nu-

cellus ; d, raphe.

232

jif!^?^%

L
._../

235233 234

232-235. Ovules : 232, orthotropous ovule of Buckwheat : c, hilum and cha-

laza; /, orifice; 233, campylotropous ovule of a Chickweed: c, hilum
and chalaza; /, orifice; 234, amphitropous ovule of Mallow: /, orifice;

h, hilum ; r, raphe ; c, chalaza; 235, anatropous ovule of a Violet; the

parts lettered as in the last.

Ortliotropous, or straight, those which develop without curving or

turning, as in Fig. 232. The chalaza is at the insertion or base ; the
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foramen or orifice is at the apex. This is the simplest, but the least

common, kind of ovule.

Campylotropous, or incurved, in which, by the greater growth of one

side, the ovule curves into a kidney-shaped outline, so bringing the

orifice down close to the base or chalaza ; as in Fig. 233.

Ampkitropous, or half-inverted, Fig. 234. Here the forming ovule,

instead of curving perceptibly, keeps its axis nearly straight, and, as

it grows, turns round upon its base so far as to become transverse to

its funiculus, and adnate to its upper part for some distance. There-

fore in this case the attachment of the funiculus or stalk is about the

middle, the chalaza is at one end, the orifice at the other.

Anatropous, or inverted, as in Fig. 235, the commonest kind, so

called because in its growth it has as it were turned over upon its

stalk, to which it has continued adnate, the attached portions of the

stalk being known as the raphe. The organic base, or chalaza, thus

becomes the apparent summit.

Arrangement of Parts in the Bud

281. .Estivation was the fanciful name given by Linnaeus to denote

the disposition of the parts, especially the leaves of the flower, before

anthesis, i.e. before the blossom opens. Prcejloration, a better term, is

sometimes used. This is of importance in distinguishing different

families or genera of plants, being generally uniform in each. The

aestivation is best seen by making a slice across the flower bud ; and

it may be expressed in diagrams, as in the accompanying figures.

238 239 240

282. The pieces of the calyx or the corolla either overlap each

other in the bud, or they do not. When they do not overlap, the

aestivation is

Valvate, when the pieces meet each other by their abrupt edges,

without any infolding or overlapping, as in the calyx of the Linden or

Basswood (Fig. 236).

Induplicate, which is valvate with the margins of each piece project-

ing inwards, as in the calyx of a common ^''irgin's-bower (Fig. 238), or

Involute, which is the same, but with the margins rolled inward,

as in most of the large-flowered species of Clematis (Fig. 239).

Reduplicate, a rarer modification of valvate, is similar, but with

margins projecting outward.

Open, the parts not touching in the bud, as the calyx of Mignonette.
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283. When the pieces overlap in the bud, it is in one of two ways

;

either every piece has one edge in and one edge out, or some pieces

are wholly outside and others wholly inside. In the first case the

aestivation is

Convolute, also named contorted or twisted, as in Fig. 240, a cross

section of a corolla very strongly thus convolute or rolled up to-

gether. Here one edge of every petal covers the next before it, while

its other edge is covered by the next behind it. The other mode

is the

Imbricate, or imbricated, in which the outer parts cover or overlap

the inner so as to " break joints," like tiles or shingles on a roof

;

whence the name (Fig. 237).

284. The imbricate and the convolute modes sometimes vary one

into the other, especially in the corolla.

285. In a gamopetalous corolla or gamosepalous calyx, the shape

of the tube in the bud may sometimes be noticeable. It may be

Plicate, or plaited, that is, folded lengthwise ; and the plaits may
either be turned outward, forming projecting ridges, as in the

corolla of Campanula; or turned inward, as in that of Gentian

or of Belladonna.

Position and Arrangement of Flowers, or Inflorescence

286. Inflorescence, which is the name used by Linnseus to sig-

nify mode of flower arrangement, is of three classes ; namely, inde-

terminate, when the flowers are in the axils of the leaves, that is,

are from axillary buds ; determinate, w^hen they are from terminal

buds, and so terminate a stem or branch ; and m,ixed, when these two

are combined.

287. Indeterminate, or indefinite.

Inflorescence is so named because, as

the flow^ers all come from axillary buds,

the terminal bud may keep on grow-

ing and prolong the stem indefinitely.

This is so in Moneywort (Fig. 241).

288. When flowers thus arise singly from the axils of ordinary

leaves, they are axillary and solitari/, not collected into flower clusterso

289. But when several or many flowers are produced near each

other, the accompanying leaves are apt to be of smaller size, or of

different shape or character : then they are called Bracts, and the

flowers thus brought together form a cluster. The kinds of flower

clusters of the indeterminate class have received distinct names, ac-

cording to their form and disposition. They are principally raceme,

corymb, umbel, spike, head, spadix, catkin, and panicle.

290. In defining these it will be necessary to use some of the fol-

low^ing terms of descriptive botany which relate to inflorescence. If a
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flower is stalkless, i.e. sits directly in the axil or other support, it is said

to be sessile. If raised on a naked stalk of its own (as in Fig. 241), it

is pedunculate, and the stalk is a Peduncle.

291. A peduncle on which a flower cluster is raised is a common

peduncle. That which supports each separate flower of the cluster is a

partial peduncle, and is generally called the Pedicel. The portion

of the general stalk along which flowers are disposed is called the

axis of inflorescence, or, when covered with sessile flowers, the rachis

(backbone), and sometimes the receptacle. The leaves of a flower

cluster generally are termed Bracts. But when bracts of different

orders are to be distinguished, those on the common peduncle or axis,

and with a flower in their axil, keep the name of bracts; and those

on the pedicels or partial flower stalks, if any, that of Bractlets.

292. A Raceme (Fig. 242) is that form of flower cluster in which

the flowers, each on its own foot stalk or pedicel, are arranged along

the sides of a common stalk or axis of inflorescence ; as in the Lily

of the Valley, Currant,

Barberry, one section of

Cherry, etc. Each flower

comes from the axil of a

small leaf, or bract, which,

however, is often so small

that it might escape notice,

242 2io 244 and even sometimes (as in

the jMustard family) dis-

appears altogether. The lowest blossoms of a raceme are of course

the oldest, and therefore open first, and the order of blossoming is

ascending. The summit never being stopped by a terminal flower,

may go on to grow, and often does so (as in the common Shep-

herd's Purse), producing lateral flowers one after another for many
weeks.

293. A Corymb (Fig. 243) is the same as a raceme, except that it

is flat and broad, either convex, or level-topped. That is, a raceme

becomes a corymb by lengthening the lower pedicels, while the upper-

most remain shorter. The axis of a corymb is short in proportion to

the lower pedicels. By extreme shortening of the axis the corymb
may be converted into

294. An Umbel (Fig. 244), as in the Milkweed, a sort of flower

cluster where the pedicels all spring apparently from the same point,

from the top of the peduncle, so as to resemble, when spreading, the

rays of an umbrella; whence the name. Here the pedicels are some-

times called the rays of the umbel. And the bracts, when brought

in this way into a cluster or circle, form what is called an Involucre.

295. The corymb and the umbel being more or less level-topped,

bringing the flowers into a horizontal plane or a convex form, the
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246

ascending order of development appears as centripetal. That is, the

flowering proceeds from the margin or circumference regularly toward
the center; the lower flowers of the former answering to the outer
ones of the latter.

296. In these three kinds of flower clusters, the flowers

are raised on conspicuous pedicels or stalks of their own.
The shortening of these pedicels, so as to render the flowers

sessile or nearly so, converts a raceme into a spike, and a

cor^'mb or an umbel into a head.

297. A Spike is a flow^er cluster wdth a more or less

lengthened axis, along W' hich the flowers are sessile or nearly

so; as in the Plantain (Fig. 24:5).

298. A Head is a round or round-

ish cluster of flowers, which are sessile

on a very short axis or receptacle, as

in the Buttonball, Buttonbush (Fig.

246), and Red Clover. It is just what a spike

would become if its axis w^ere shortened ; or an
umbel, if its pedicels were all shortened until

the flowers became sessile. The head of the

Buttonbush is naked; but that of the Thistle,

of the Dandelion, and the like, is surrounded

by empty bracts, which form an involucre. Two
particular forms of the spike and the head have received particular

names ; namely, the spndix and the catkin.

299. A Spadix is a fleshy spike or head, with small

and often imperfect flow^ers, as in the Calla, Indian Tur-

nip (Fig. 173), Sweet Flag, etc. It is commonly sur-

rounded or embraced by a peculiar enveloping leaf,

called a Spathe. .

300. A Catkin, or ament, is the name given to the

scaly sort of spike of the Birch (Fig. 247) and Alder,

the Willow^ and Poplar, and one sort of flower clusters

of the Oak, Hickory, and the like,— the so-called amen-

taceous trees.

301. Compound flower clusters

of these kinds are not uncommon.
When the stalks which in the

simple umbel are the pedicels of

single flowers themselves branch into an umbel,

a compound umbel is formed. This is the inflor-

escence of Caraway (Fig. 248), Parsnip, and
almost all of the great family of umbelliferous (umbel-bearing)

plants.

The secondary or partial umbels of a compound umbel are

247

248
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Umbellets. When the umbellets are subtended by an involucre,

this secondary involucre is called an Involucel.

302. A compound raceme is a cluster of racemes racemosely ar-

ranged, as in Smilacina racemosa. A compound corymb is a corymb,

some branches of which branch again in the same way,

as in Mountain Ash. A compound spike is a spicately

disposed cluster of spikes.

303. A Panicle, such as that of Oats and many
Grasses, is a compound flower cluster of a more or less

open sort which branches with apparent irregularity,

neither into corymbs nor racemes. Figure 249 repre-

sents the simplest panicle. It is, as it were, a raceme

of which some of the pedicels have branched so as to

bear a few flowers on pedicels of their own, while

others remain simple. A compound panicle is one that

branches in this way again and again.

304. Determinate Inflorescence is that in which the

flowers are from terminal buds. The simplest case is

that of a solitary terminal flower, as in Fig. 250. This

stops the growth of the stem ; for its terminal bud,

becoming a blossom, can no more lengthen in the manner of a leaf

bud. Any further growth must be from axillary buds developing

into branches. If such branches are leafy shoots, at length terminated

by single blossoms, the inflorescence still consists of solitary flowers at

the summit of stem and branches. But if the flowering branches

bear only bracts in place of ordinary leaves, the result is the kind of

flower cluster called

305. A Cyme. — This is commonly a flat-topped or convex flower

cluster, like a corymb, except that the blossoms are from terminal

buds. Figure 251 illustrates the simplest cyme in a ^Dlant with opposite

leaves ; namely, with three flowers. The middle flower, «, terminates

the stem ; the two others, bh, terminate branches, one from the axil

of each of the uppermost

leaves; and being later than

the middle one, the flowering

proceeds from the center out-

ward, or is centrifugal. This

is the opposite of the indetei-

minate mode, or that where all

the flower buds are axillary.

If flowering branches appear from the axils below, the lower ones are

the later, so that the order of blossoming continues centrifugal or,

which is the same thing, descending, as in Fig. 253, making a sort

of reversed raceme or false raceme,— a kind of cluster which is' to

the true raceme just what the flat cyme is to the corymb.

251 252



THE FLOWER 143

Diagram of a
simple cyme
in which the

axis length-

ens, so as to

take the form
of a raceme.

306. Wherever there are bracts or leaves, buds may be produced

from their axils and appear as flowers. Figure 252 represents the case

where the branches, hb, of Fig. 251, each with a pair of small leaves

or bracts about their middle, have branched again, and produced the

branchlets and flowers, cc, on each side. It is the continued repetition

of this which forms the full or compound cyme,

such as that of the Hobblebush, Dogwood, and

Hydrangea.

307. A Fascicle (meaning a bundle), like that

of the Sweet William and Lychnis of the gardens,

is only a cyme with the flowers much crowded

together.

308. A Glomerule is a cyme still more com-

pacted, so as to imitate a head. It may be known

from a true head by the flowers not expanding

centripetally ; that is, not from the circumference ^

toward the center.

309. Scorpioid or Helicoid Cymes, of various

sorts, are forms of determinate inflorescence (often

puzzling to the student) in which one-half of the

ramification fails to appear. So that they may
be called incomplete cymes. The commoner forms

may be understood by comparing a complete cyme, like that of

Fig. 252, with Fig. 254, the diagram of a cyme of an opposite-leaved

plant, having a series of terminal flowers

and the axis continued by the development

of a branch in the axil of only one of the

leaves at each node. The dotted lines on

the left indicate the place of the wanting

^_^^, ^^ branches, which if present would convert

]/|[^^
^ \,^<\ this scorpioid cyme into the complete one

of Fig. 252. Figiu'e 254 a is a diagram

of similar inflorescence with alternate

leaves. An axis made up in this way of a

succession of branches is termed a sympodium.

310. Mixed Inflorescence is that in which the two plans are mixed
or combined in compound clusters. A mixed panicle is one in which,

while the primary ramification is of the indeterminate order, the

secondary or ultimate is w4iollyor partly of the determinate order. A
contracted or elongated inflorescence of this sort is called a Thyrsus.
Lilac and Horse-chestnut afford common examples of mixed inflores-

cence of this ^ort. When loose and open such flower clusters are called

by the general name of panicles. The heads of Composit?e are cen-

tripetal ; but the branches or peduncles wdiich bear the heads are

usually of centrifugal order.

•irA a
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XIII. LABORATORY STUDIES OP THE FRUIT

The whole purpose of the fruit is embodied in the seed.

The portion external to the seed is important in the life

history of the plant only as it ministers to the maturing,

preservation, transporting, or planting of the germ. The

ways in which the character of the exterior parts of the

fruit affects the destiny of the seed will be studied after

the general structure of fruits has been examined.

The studies of the first Exercise have to do with the

parts of the fruit external to the seed ; the second

Exercise is concerned with the seed itself ; and the third,

with dissemination.

Exercise XXXV. Floral Organs Involved in the Fruit

Wild Indigo.— Xotice the base and the slender termination of the

pod. What was this termination in the flower ? What still surrounds

the pod stalk? Can you discover any marks of other organs, now
fallen away ? Open the pod : where are the seeds attached ? Pod and

seeds are the ripened forms of what members of the flower? How
many carpels in this fruit ? The ripened ovary is termed the pericarp.

Violet.— After examining all exterior features, cut a cross section.

With the lens, and by trying the seeds wdth a needle, find the places

of attachment. How many placentce f Of how many carpels is the

pod composed? From dried and opened specimens determine whether

the pod bursts between the carpels or along the carpellary midribs.

Of what floral organ does the fruit consist ?

Cranberry.— Opposite the stem end is a slight hollow, roughly

square, edged and often nearly covered in by four projections. Cut

these projections away. Observe the bottom of the depression. At

the center is a single scar, marking the position of what member of

the flower ? Around this, within the crater, notice two circles of scars.

What are they ? Finally, what is the nature of the four projections

first noticed and then cut away? Parts of what organs of the original

flower now compose the berry ?

Cut the fruit transversely. How many carpels compose it? The

size of the cavities in which the seeds lie is striking when compared

wdth the minute size of the seeds themselves. Will the berry float ?

Try it. Count and record the number of seeds.

Draw : Wild Indigo. The pod, with persistent calyx. This sort of

fruit is termed a legume.

Violet. Cross section, to show the seeds attached ( x 5). The

dehiscent fruit ( X 2). The fruit is termed a capsule.
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Cranherrij. Cross section, showing cavities and attachment of seeds

(x 2). The terminal depression showing remains of the flowers

( X 10). Soft, fleshy fruits of this sort are termed herr^les.

Checkerberry. — Dissect the fruit. What is the morphological

nature of the lower, fleshy part?

Draw a longitudinal section to show all parts— including the seeds

in one of the cavities— and their arrangement (x 3).

The Rose hip.— Examine the fruit to discover, if possible, where

the floral parts were situated. Cut the hip open. Are seeds seen?

Are seeds of Angiosperms produced in an open receptacle or cavity, as

these seedlike bodies are? Are they seeds or fruits? The hollow,

pulpy portion bearing them on its inner surface is an enlarged

receptacle.

Draw a diagram representing a longitudinal section ( x 2-3).

Exercise XXXYI. The Seed

The student is already familiar with the interior of the seed— with

embryo and albumen. The integuments need to be looked at more

particularly thafi has been done heretofore.

Squash. — Xotice the place at which the seed was broken from its

connection with the placenta. It is called the liilum. Beside this there

is a distinct aperture leading into the interior, the rnicropyle. Cut

away the shell. How many seed coats? This is the characteristic

number. The outer is the testa; the inner, the tegmen.

Draw a cross section of the Squash seed (diagrammatic).

Castor Bean.— On one side observe a straight, dark line, running

three quarters the length of the seed (the raphe). At one end is a

very slight elevation, the point at which the coats are organically

connected with the kernel ; this point is the chalaza. At the other

end is the hilum, nearly covered by a structure called the caruncle.

Bean.— At one side of the hilum is the micropyle, more easily made
out if the material has been properly soaked. On the other side of

the hilum, running to the end of the bean, is a ridge, more or less

indistinct— the raphe. Overlying its inner extremity, next the hilum,

is a heart-shaped, purple excrescence, called the strophiole.

Draw the bean, showing the features indicated ( x 3).

Outgrowths of the testa. — By the aid of the hand lens make
enlarged drawings of the seeds of ^lilkweed and of the Trumpet
Creeper. Cut the seed of the Cotton Plant in half. Draw the

section, so as to show the length of the Cotton fibers relatively to the

diameter of the seed proper. What is the' use of these outgrowths ?

Exercise XXXVII. The Fruit in Relation to Dissemination

The need of dissemination will be most keenly realized by a rough
computation of the number of seeds produced by a single plant, all

OCT. OF BOT. — 10
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of which would have a chance of germinating upon the plot of ground

occupied by the parent, unless carried elsewhere. Take as an example

the Cranberry, studied in Exercise XXXV. Allow fifty berries to a

single bush, and multiply by the number of seeds actually observed

in one berry. The resulting product represents the possible number

of seedlings upon less than a square yard of ground.

That even one seedling should occupy part of the soil held by the

parent plant would evidently be disadvantageous to both. Accord-

ingly, plants exhibit a great variety of devices by which the service

of various agencies is secured for the dispersal of the seeds. The

means of dissemination may be (1) some feature of the coat of the

seed itself, (2) some special character, construction, or outgrowth of

the pericarp. The first case has been seen in the Milkweed ; the

second remains to be studied in more detail.

Bladder Nut. — Examine the bladdery fruit before dehiscence, not-

ing (1) the morphology of the pericarp, (2) the number of carpels,

and (3) the relative size of the pericarp and the seeds. Place the

fruit on the table. Blow it about. The object of the inflated peri-

carp becomes apparent.

Draw^ the fruit, natural size. Indicate in dotted line the position

and size of the seed.

Curled Dock.— With a lens examine the three-wdnged and coarsely

veined parts, each bearing at its base a granule resembling a seed.

They are persistent sepals, and are closely appressed. Hidden between

them is the three-angled achene (dry pericarp, containing a single

seed). The dispersal apparatus here comes from the calyx. Xote

how readily the fruit is driven by a mere breath.

Draw the fruit, with one sepal removed to show achene, magnified

about eight diameters.

Bur Marigold.— The barbed bristles, well seen with the lens, are

morphologically the border of the calyx, the low^er part of which is

adherent to the pericarp. What is the mode of dissemination ?

Draw^ the fruit, magnified about four diameters.

Witch-hazel.— Notice :
—

(1) The pericarp proper, with the old calyx surrounding the lower

half. (2) The partial splitting at the tips of unopened fruits. (3) The

number of cells (locul'i) in the opened capsules. (4) The mode of

dehiscence. The locuU are split open along the median line in each

case. This is lociilicidal dehiscence. (5) The backward curving of the

open jaw^s. (0) The very hard, smooth inner surface of the locuii, and

the similar surface of the seeds, which indeed makes it rather difficult

to hold them securely between finger and thumb. (7) Cut away the

calyx and the outer, softer layer of the pericarp. It will be seen that

the inner and immediate receptacle of the seeds is a bony and rather

thick-w^alled double case. There was originally one seed in each
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compartment. (8) Tlie halves (valves) of the seed case are separated

nearly to the middle, cohering only by their basal portions. (9) The
edges of the inner, bony seed cases curve in somewhat, as if com-
pressed. (lU) Try to tit the seeds back into the cases. Are the cases

large enough to cover the seeds ?

The fruit of Witch-hazel is a projectile apparatus. As the valves

open wider and wilder, in the process of drying, the seeds are squeezed

more and more by the shrinkage of the bony layer and the incurving

of the valve edges.. At a certain point, the intensity and direction of

pressure become such that the seed is shot out with much force—
enough force, under the most favorable conditions, to carry the seed

to a distance of forty or fifty feet.

Draw whatever is necessary to illustrate your notes on this fruit.

XIV. THE FRUIT

311. Nature of the fruit. — The mature ovary is the

Fruit. In the strictest sense the fruit is the seed vessel,

teclmically named the Pericarp. But practically it may
include other parts organically connected with the peri-

carp. The calyx especiall}^, or a part of it, is often in-

corporated with the ovary, so as to be indistinguishably

a portion of the pericarp. The receptacle forms, along

with the calyx, the whole bulk of such edible fruits as

Apples and Pears. The receptacle is an obvious part in

Blackberries (see Fig. 256), and is the whole edible por-

tion in the strawberry.

312. A cluster of distinct carpels may, also, in ripening,

be consolidated or compacted, so as practically to be taken

for one fruit. Such are Raspberries, Blackberries, etc.

Moreover, the ripened product of many flowers may be

compacted or grown together so as to form a single com-

pound fruit.

THE KINDS OF FRUITS

313. In respect to composition, fruits may be classified

into

Simple^ those which result from the ripening of a single

pistil, and consist only of the matured ovary, either by
itself, as in a Peach (Fig. 255), or with the receptacle and
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255. Sectiou of a Peach.

calyx tube completely incorporated with it, as in the Goose-

berry and Pear (Fig. 259).

Aggregate^ when a cluster of carpels of the same flower

are crowded into a mass ; as in

Raspberries and Blackberries (Fig.

256).

Accessory^ when the surroundings

or supports of the pistil make up
a part of the mass. In an accessory

fruit such as the Strawberry the great

mass is receptacle (Fig. 156).

Multiple or collective^ when formed

from several flowers consolidated into one mass, of which

the common receptacle or axis of

inflorescence, the floral enve-

lopes, and even the bracts, etc.,

make a part. A Mulberry (Fig.

257, which superficially much
resembles a Blackberry) is of

this multiple sort. A Pineapple

is another example.

Stone fruits^ or driqjaceous

(Fig. 255), the outer part fleshy

like a berry, the inner hard or

stony, like a nut ; and

Dry fruits (Fig. 266), those

which have no flesh or pulp.

314. In reference to the splitting apart of the pericarp

for the liberation of the seeds, fruits are said to be

Dehiscent^ when they open regularly along certain lines.

A dehiscent fruit almost always contains many or several

seeds, or at least more than one seed (Fig. 267).

Indehiscent^ when they do not open at maturity. Fleshy

fruits and stone fruits are of course indehiscent. The
seed becomes free only through decay or by being fed

upon by animals. Of dry fruits also many are indehiscent.

315. The principal kinds of fruits which have received

distinctive names are the following ;
—

25T

256. Aggregate fruit of the

Blackberry : consisting

of a number of ripened

pistils crowded on a

fleshy receptacle. At
the right, one of the in-

dividual fruits (a drupe)
further enlarged.

Multiple fruit of the Mul-
berry.

257.
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258. Fruit of the

Cranberry.

Sections of

Pear.

316. The berry, such as the Gooseberry and Currant, the Blueberry

and Cranberry (Fig. 258), the Tomato, and the Grape,

Here the whole flesh is soft throughout. The Orange

is a berry with a leathery rind.

317. The pome, a name applied

to the Apple, Pear (Fig. 259), and

Quince. These are fleshy fruits,

like a berry, but the principal

thickness is the enlarged receptacle,

only the papery pods arranged like

a star in the core really belonging

to the carpels.

318. The drupe, or stone fruit,

of which the Cherry, Plum, and

Peach (Fig. 255) are familiar exam-

ples. In these the outer part of the

thickness of the pericarp becomes

fleshy, or softens like a berry, while the inner hardens like a nut.

Two portions of the drupe are thus distinguishable, named respec-

tively exocarp— the outer, fleshy layer;

and the endocarp— the innermost layer,

the stone.

319. Of dry fruits there is a great

diversity of kinds having distinct names.

320. The achene is a small, dry, and

in dehiscent one-seeded fruit, often so

seedlike in ap-

pearance that it is

popularly taken

for a naked seed. The fruit of the Buttercup

is a good example (Fig. 260). Its nature, as

a ripened pistil (in this case a simple carpel),

is apparent by its bearing the remains of a

style or stigma, or a scar from which this has

fallen. It may retain the style and use it in

various ways for dissemination (Fig. 261).

321. The fruit of Compositag (though not

of a single carpel) is also an achene. In this

case the pericarp is invested by an adherent

calyx tube, the limb of which, when it has

any, is called the Pappus. This name was

first given to the down like that of the Thistle,

but is applied to the limb of the calyx, in

whatever form it appears, of the "compound
flower." In Lettuce, Dandelion (Fig. 263), and the like, the achene

260. Achene of Buttercup; at

the right, opened to

show the seed.

201. Achene of Clematis,

the style retained

as a plume for

purposes of dis-

persal by winds.
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rm

202

262, 263. Achenes : 262,

of a Thistle, pro-

vided with a pap-
pus for wiud-dis-

semination ; 263,

of a Dandelion,
the pappus borne
on a long beak.

as it matures tapers iip\Yards into a slender beak, like a stalk to the

pappus.

322. A caryopsis, or grain, is like an achene

with the seed adhering to the thin pericarp

throughout, so that both are incorporated into

one body ; as in Wheat, Indian Corn.

323. A nut is a dry and indehiscent fruit,

commonly one-celled and one-seeded, with a

hard, crustaceous, or bony wall, such as the

Cocoanut, Hazelnut, Chestnut, and the Acorn
(Fig. 264). Here the involucre, in the form of

a cup at the base, is called the Cupule. In

the Chestnut, near relative of the Oak, the

cujDule forms the bur; in the Hazel, another

relative, a leafy husk.

324. A samara, or

key fruit, is either a

nut or an achene, or any

other indehiscent fruit, furnished with a wing,

like that of Ash, and Elm (Fig. 265). The
Maple fruit is a pair of keys (Fig. 266).

325. Dehiscent fruits, or pods, are of two

classes, viz., those of a simple pistil or carpel,

and those of a compound pistil. Two common sorts of the first are

named as follows :
—

326. The follicle, a fruit of a simple carpel,

which dehisces down one side only, i.e. by
the inner or ventral suture. The fruits of

Marsh Marigold (Fig. 267)

are of this kind.

327. The leg-

ume or true pod,

such as the Pea

pod

and

the

2Gi.

An Acorn.

265. Samara
of the Elm.

(Fig. 268),

the fruit of

Leguminous

or Pulse family

generally, which

opens along the

dorsal as well as

the ventral suture.

The two pieces into which it splits are called

Valves. A Loment is a legume which is con-

stricted between the seeds, and at length breaks

up crosswise into distinct joints, as in Fig. 269.

266. Fruit of the Maple.
267. Follicle of the Marsh Mari

gold.

A Legume.
A Loment.
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328. The pods or dehiscent fruits belonging to a compound ovary-

have several technical names : but they all may be regarded as

kinds of

329. The capsule, the dry and dehiscent fruit of any-

compound pistil. The capsule may discharge its seeds

through chinks or pores, as in the Poppy, or burst irregu-

larly in some part, as in Lobelia and the Snapdragon;

but commonly it splits open (or is dehiscent) lengthwise

into regular pieces, called Valves.

330. Regular dehiscence in a capsule takes place in

two 'ways, which are best illustrated

in pods of two or three cells. It is

either

Loculicidal, or, splitting directly

into the loculi or cells, that is, down the back (or

the dorsal suture) of each cell or carpel, as in

Iris (Fig. 270) ; or

Septicidal, that is, splitting through the parti-

tions or septa, as in St. John's-wort (Fig. 271),

Rhododendron, etc. This divides the capsule

into its component carpels, which then open

by their ventral suture.

331. In loculicidal dehiscence the valves naturally bear the parti-

tions on their middle ; in the septicidal, half the partition is borne on

the margin of each valve. See the annexed diagrams. Fig. 272. A

270. Capsule
of Iris.

271 Septicidal cap-

sule of St.

John's-wort.

272. Diagrams of the various modes
of dehiscence : a, loculicidal

;

b, septicidal ; c, d, septifragal.

273, 274. Fruit of the Fig: 273, fruit

laid open ; 274, a part magnitied
to show the minute, interior

flowers.

variation of either mode occurs when the valves break away from the

partitions, these remaining attached in the axis of the fruit. This is

called sepiifragal dehiscence.

332. The syconium, or fig fruit (Fig. 278), is a fleshy axis or

summit of stem, hollowed out, and lined within by a multitude of

minute flowers, the whole becoming pulpy, and, in the common fig

luscious.
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THE SEED

333. Seeds are the final product of the flower, to which all its parts

and offices are subservient. Like the ovule from which it originates,

a seed consists of coats and kernel.

334. The seed coats are commonly two,

the outer and the inner. Fig. 275 shows the

two, in a seed cut through lengthwise. The

outer coat is often hard or crustaceous, whence

it is called the testa, or shell of the seed; the

inner is almost always thin and delicate.

335. The shape and the markings, so vari-

ous in different seeds, depend mostly on the

outer coat. Sometimes this fits the kernel closely ; sometimes it is

expanded into a iving, as in the Trumpet Creeper (Fig. 276, a), and

occasionally this wing is cut up into shreds or tufts, as in the Catalpa

(Fig. 276, h) ; or instead of a wdng the seed may bear a coina, or tuft

of long and soft hairs, as in the Milkweed or Silkweed

(Fig. 276, c). The use of wings or downy tufts is to render

the seeds buoyant for dispersion by the winds. This is

clear, not only from their evident adaptation to this pur-

275. a, hilum; 6, testa;

c, inner coat; d,

albumen ; e, em-
bryo.

276. Seeds fitted by outgrowths of the testa for dispersion by the winds

:

a, Trumpet Creeper; b, Catalpa; c, Milkweed.

pose, but also from the fact that winged and tufted seeds are found

only in fruits that split open at maturity, never in those tliat remain

closed. The coat of some seeds is beset wdth long hairs or wool.

Cotton, one of the most important vegetable products, since it forms

the principal clothing of the larger part of the human race, consists

of the long and woolly hairs which thickly cover the whole surface

of the seed. There are also crests or other appendages of various

sorts on certain seeds. A few seeds have an additional, but

more or less incomplete, covering outside of the real seed f
coats, called an

336. Aril, or arillus.— The loose and transparent bag

which incloses the seed of the White Water Lily (Fig. 277)

is of this kind. So is the mace of the Xutmeg. The aril is

a growth from the extremity of the seed stalk, or from the

placenta when there is no seed stalk.

A short and thickish appendage or outgrowth around the micropyle

in certain seeds is called a Caruncle (Fig. 278).
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The various terms which define the position or direction of the

ovule (erect, ascending, etc.) apply equally to the seed : so also the

terms anatropous, orthotropous, campylotropous/ etc., as

already defined, and such terms as

HiLUM, or scar left where the seed stalk or funiculus

has fallen away, or where the seed was attached directly

to the placenta if there was no seed stalk.

Raphe, the line or ridge which runs from the hilum

to the chalaza in anatropous and amphitropous seeds.

Chalaza, the place where the seed coats and the kernel

or nucellus are organically connected,— at the hilum in orthotropous

and campyloti'opous seeds, at the extremity of the raphe or tip of

the seed in other kinds.

MiCROPYLE, answering to the foramen or orifice of the ovule.

ECOLOGY OF THE FRUIT AND SEED AS REGARDS DIS-

SEMINATION

337. The word dissemination here signifies the scatter-

ing of the seeds. In a vast number of cases not only the

seeds, but the entire fruits, are dispersed, the pericarp fur-

nishing the same protection to the seed that it jDrovided

during the period of ripening, and furthermore aiding

directly by its construction in the transportation or even

in the planting of the seed.

338. The need of seed dispersal is plain, both for the

parent plant— which should not be crowded by its own
offspring— and for the interests of the seedlings them-

selves. That an advantage is to be won through wide dis-

tribution of seed is shown by the fact that the seed or

the fruit is, in most species, adapted to the special work

of dissemination.

339. The agents of dissemination are wind, water, and

animals. But a considerable number of plants are quite

independent of external aid, being provided with special

mechanisms for throwing their seeds to a distance.

340. Structures to accomplish dissemination through the

agency of the winds are exemplified by the wings of the

Elm and Maple fruits (Figs. 265, 266), the plume of

1 For these terms see the section on the ovule, § 280.
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the Clematis achene (Fig. 261), and the tufted pappus

in the case of the Dandelion (Fig. 263). The wing of

the Maple key does not avail to carry the seed very far

from the source, on the average, as may be seen if we
examine the neighborhood of a Maple tree when the seed-

lings are coming up in the spring. The seedlings are

very numerous near the parent, very few at a distance of

two or three times the height of the tree. But one can-

not fail to be struck with the successful planting of the

seeds. Although not originally covered by the soil, they

stand in multitudes, rooted and growing, in spots where

the grass was beaten down and matted before the fruits

fell. Though bulky, the keys find their way into the

grass through the action of the winds in driving the

wings this way and that, until the seed ends have been

worked well toward the moist sur-

face of the soil. This example

illustrates the fact, of common
occurrence, that appendages of

the fruit may serve both in dis-

semination and in placing the seed

in the position most likely to

secure germination.

341. In connection with this

subject, the mechanism of Ero-

dium (Fig. 279) for burying the

fruit may be mentioned. The
elongated extremity of the fruit

is hygroscopic ; that is, it absorbs

vapor of water rapidly in damp
weather, and exhales it in dry,

the changes being accompanied

by twistings and untwistings.

As the fruit naturally falls with its weightier or seed

end toward the earth, these hygroscopic movements, aided

by backward-pointing hairs, enable it to work its way
through grass or other impediments toward the soil, and

finally even partially to bury itself.

279. Fruit of Erodium. On
the left a single carpel

in damp weather; at

the right, several car-

pels in the calyx, in dry

weather.
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342. The appendages of seeds securing dissemination by
wind are very similar to tliose of fruits in many cases.

Compare, for instance, the seed of the Trumpet Creeper

(Fig. 276, a) with the fruit of the Elm (Fig. 265) ; and

the seed of the Milkweed (Fig. 276, c), possessing a coma^

or tuft of hairs, with the pappus-bearing achene of the

Thistle (Fig. 262).

343. Water. — The fruits of the Cocoanut Palm are

originally covered witli husks impermeable to sea water.

They sometimes fall into the ocean, and being carried

to distant strands are cast up by the waves and there

germinate. In a like manner the achenes of the Arrow-

head QSagittaria) — a plant which is common along the

margins of })onds— buoyed up by the air-filled cells of

the pericarp, are floated to a distance. In a number of

species they float for a dehnite length of time ; then,

when germination is about to begin, they sink to the

bottom.

344. Animals. — Tlie fruits of many plants are thickly

set with hooks suited to catch in the fur of animals

(Fig. 280). The fruits are thus

separated from the plant and car-

ried away, to be subsequently re-

moved by the animals themselves

or brushed off accidentall}^ Nuts

hidden away in the ground by squir-

rels must occasionally be left to

grow, either through oversight or

on occasion of the death of the de- 280. The fmit of Agri-

positor. Then again, edible fruits

like the Cherry, the Apple, and the berries offer to

animals a substantial reward in return for the service

of dispersal.

345. Ejection of the seeds is not uncommon. The most

familiar example is that of the Jewelweed, or Touch-me-

not, the ripe pods of which, when touched, burst and

throw the seed in all directions. The bursting is due

to the sudden splitting asunder and coiling up of the
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several valves, already in a high state of tension, the

touch which

produces the

explosion
merely in-

creasing the

stress along the lines

of dehiscence. The

opened valves of the Vio-

let fruit, constricting,

cause the forcible expul-

sion of the seeds one after

another. The hard, bony

capsules of the Witch-

281. Fruit of Witch-hazel di^scharging hazel (Fig. 281), contract-

ing, squeeze the smooth,

hard seeds with much force ; and the seeds are shot to a

distance of many feet.^

Supplementary Reading

1. Plants that bury their Seeds. Lubbock's " Flowers, Fruits, and

Leaves," pp. 85-88.

2. The Fruits and Seeds of Plants Parasitic on Trees. Same

source, pp. 83, 84.

3. Dispersal of various Fruits and Seeds. Same source, Chap. III.

4. Dissemination of Plants by Ocean Currents and by Migrating

Birds. Darwin's " Origin of Species," Chap. XI, Dispersal.

1 If a bough with the ripe but unopened fruits is hung on the wall of

one's room, the force with which the seeds are ejected and the distance

to which they fly are likely to be observed.

Distances to which seeds are ejected by several plants are given by

Kerner and Oliver ("Natural History of Plants," II, 839) as follows :
—

Cardamine impatiens 3 ft.

Viola cauina 3 ft.

Geranium palustre 8 ft.

Lupinus digitatus 23 ft.

Acanthus mollis 31 ft.

Hura crepitans 48 ft.

Bauhinia purpurea 51 ft.
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XY. LABORATORY STUDIES OP CRYPTOGAMS

[XoTE : — Many of the following types may be studied without

compound microscopes, if good hand lenses or, better, dissecting

microscopes, are provided. In the suggestions for study which fol-

low, (simple) following the number of a paragraph indicates that the

simple microscope is to be used ; similarly, (compound) indicates that

a compound microscope is to be used ; and (compound or simple)

indicates that the simple microscope may be used, but the compound

is to be used if available. ]

346 (Compound). Nostoc. Make a note of the general character

— form, consistency, color, etc.— of the masses in which the plant

occurs. Mount a bit of the mass in a drop of water on a glass slide,

cover with a cover glass, pressing the latter down gently, and examine

first with a low, then with a higher power of the compound micro-

scope.

What constitutes one single individual plant? How are the indi-

viduals grouped? What is the color? Are any cells distinguished

by size or other character? What holds the cells and chains (colonies)

together? Draw 0116 chain by aid of the highest power you have.

347 (Compound) . Unicellular Green Algae : Pleurococcus, or the

like. Upon what do the plants provided grow? Examine this sub-

stratum with the hand lens, to see if the individual plants causing the

green tinge on the surface can be distinguished. Then scrape a bit

of the green film into a drop of water on a glass slide, cover, and

examine with different powers of the compound microscope, the lowest

first. Do you find the plants single ? In groups ? If in both ways,

draw both. Is there anything in the number of plants in a group, or

in the position of the members of a group, or any other circumstance,

to suggest to you the way in which these plants multiply?

348 (Simple). Spirogyra. Use the simple lens to obtain an idea

of the actual size of the plants. Do the filaments branch ? Are there

cross partitions ? Do any parts of the filaments differ markedly from

others ? How^ does the color differ from that of Xostoc, if at all ?

What portion of any cell bears the color? What is the arrangement

of the color-bearing bands (cJiromatophores) ?

349 (Compound). Is there more than one chromatophore in each

cell ? Draw a short portion of one filament, using a moderate powder.

Indicate, without drawing all of them, the arrangement of the chro-

matophores.

350 (Compound). Select a cell (for example a terminal cell) in

which the spirals are rather loose. Look for the nucleus, near the

center, a colorless body from which colorless strings radiate. If this

is not distinguishable, delay search until after the following treatment.
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Place a small drop of dilute (30 per cent) eosin glycerine at the edge

of the cover glass so that it \Yill run under. If the glycerine reaches

the Spirogyra, many of the cells will now be found with their contents

much distorted. Does it appear that the contents are separable from
the walls on all sides? Select a cell slightly affected. Is there a

definite layer of substance in which the chroniatophores are imbedded?
The nucleus, stained by the eosin, will now be readily ma(^e out.

Draw a cell highly magnified, showing a part of one chromatophore,
the nucleus, and the layer of living substance (protoplasm) where
separated from the wall.

351 (Compound). If material is provided, make drawings of con-

jugating cells, showing stages in the process. Label the rounded
bodies found w'here conjugation has been effected zygospores.

352 (Compound). Vaucheria.— Use the hand lens to gain an idea

of size and general habit. If the feltlike mass is growing on earth,

pick off a little with needles, using care to get rid of soil in the

preparation. Mount in water under the compound microscope. Are
the filaments septate (partitioned), or not? Focus on the upper sur-

face. AVhat is the shape and size of the chromatophores here ?

Focus down until the side w^alls stand out sharply. Do the chromato-

phores occur only near the walls, or are they scattered throughout the

interior of the tubes? Do the filaments branch?

353 (Compound). Do you find lateral club-shaped (not globular)

branches, or somewhat swollen tips of filaments, of a very dark green

color (sporangia) ? Are they cut off by partitions (septa) ?

354 (Compound). Look for short, nearly globular branches, in

company with others more slender, lighter green, and somewhat coiled.

If any of these can be made out clearly in all parts, draw them
(oogonia and antheridia). If the form and attachment are not clear,

turn to the figure given by the teacher, and with its help decide

whether the oogonia and antheridia are found on the material you

have. The species studied and that represented in the figure may
not be the same, in which case exact similarity of organs will not be

expected.

355 (Compound). Ectocarpus, exemplifying the Brown Algae.

—

View with the hand lens, then with higher magnifications. Are the

main trunks more than one cell in thickness? The branches? Draw
a small, branching portion. Are there any very short branches dis-

tinguished by greater thickness? If so, are they more than one cell

in thickness, or does each branch consist chiefly of one large terminal

cell, or sac, with granular contents? Draw both sorts of branches, if

found, labeling the many-celled ones gametangia, and the saclike ones

sporangia.

356 (Simple). Rockweed.— Make a life-size drawing from a

branching portion, to show the habit of the plant. With the hand
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lens examine the thickened tijDS. Have the minute raised spots

openings?

357 (Compound or Simple). With a wet razor make a good many
sections, as thin as possible, across the tips where the raised spots are

thickest, and mount them in water. Have the cavities seen in the

sections, and more or less lined with dark bodies (^oogonia), any rela-

tion to the little prominences before seen ? Have the cavities (concep-

tacles) openings? Make a diagram two or more inches in diameter,

showing the cavity of a conceptacle as seen in section, with opening

if any, and adjacent external surface of the thallus (or general body

of the plant). Show a few oogonia in proper proportion and form,

with some of the long filaments that spring from the walls of the con-

ceptacle.

358 (Compound). Examine the oogonia with the compound micro-

scope and draw if additional details are found. Look in the same

conceptacles (or in others from different plants, according to the

teacher's directions) for swollen cells borne on short filaments, much
smaller than the oogonia, and distinguished by coarsely granular

contents and orange color. These are the antheridia. If necessary

pick one of the sections apart with needles— or merely squeeze it

enough under the cover glass to break it up— in order to see how
these antheridia are borne. Make a drawing to show this. Also

indicate on the diagram before made the relative size and the posi-

tion of the antheridia in the conceptacle. (But if antheridia and

oogonia are not found together, use two diagrams.)

359 (Simple). Polysiphonia/ one of the Red Algas.— Draw the

habit of the plant, enlarged, as seen with the lens. Look for dark

round bodies embedded in some of the branches— the tetrasporangia.

Do they seem to be somewhat eccentrically placed, or are they situ-

ated centrally so as to occupy the whole diameter of the branch where

they occur? Draw a portion very much enlarged to show the facts.

360 (Compound). Are the filaments of the thallus (or plant

body) composed of more than single rows of cells? How do the

branches end? Into how many separate parts (jelraspores) is the

contents of each tetrasporangiuni divided? (It should be said that

the tetraspores are so arranged that one of them is always hidden

from view\) Draw a tetrasporangium with a short portion of the

thallus adjoining.

361 (Compound). Nemalion, a Red Alga.— Draw a short branch-

ing portion to show the filamentous habit. If possible select a piece

bearing the small, rounded antheridia at the tips. If so directed by

the teacher, seek to identify carpogonia and cystocarps by aid of the

figures provided.

1 Material bearing tetrasporangia is to be provided.
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362 (Compound). Bacteria.— With a needle transfer to a slide a

bit of the scum that gathers on water in which vegetable matter is

decaying. Cover with a cover glass and examine with a high power.

The Bacteria are glistening white (i.e. colorless) bodies of small size

often occurring in broad j)atches of gelatinous matter (the matter

which holds the " scum " together) in which they are more or less

evenly spaced ; or occurring in chains or threads. Some may be spiral

in form and exhibit very active motion. Having found the Bacteria,

remove the cover glass, sjDread the scum out thin on the slide, and

dry this preparation by holding it at some distance above a flame.

When the last bits of the spread scum are about to become dry,

remove from the heat and add drops of gentian violet stain. ^ After

a moment wash this off with a little water, cover, and reexamine.

The various forms, now more plainly seen, are to be drawn.

For suggestions as to the biological study of Bacteria see Appendix.

363 (Compound). Yeast.— Mount in water a small bit of yeast

cake, spreading the material out thin, and examine with a high power.

Are the yeast plants of uniform size? Have they any peculiarity of

form, common to all, or nearly all (i.e. are they uniformly spherical,

or elliptical, or ovate, etc.) ? Have they any common features of

internal structure ? Having determined these points in jour own

mind, make a drawing of a typical yeast plant of the species you have,

the drawing to be large enough to show easily any internal features.^

364 (Compound). From material that has been growing for a few

hours in sweetened water (a teaspoonful of sugar to a half glass of

water), study the method of multiplication. Do the buds— the new

individuals growing out from the bodies of the old plants— spring

from any particular region, as a rule ? Draw in outline three stages

in the budding process.

365. Is any action of the yeast upon or in the sugar solution

to be seen? To test this, drop small pieces of yeast cake into tum-

blers of (1) sugar solution, (2) water alone. In fifteen minutes or

so the result should be observable, and within an hour very marked.

What bearing has the action observed upon the utility of yeast plants

in bread making? Answer this question in your notes on this

experiment.

366 (Simple). Bread Mold (Rhizopus nigricans).— Use the hand

lens to examine the moldy bread without disturbing it, so as to see

1 Strong eosin solution may be used, and it leaves the Bacteria with a

more lifelike appearance, though not so sharply detined. If the prepara-

tion is stained with gentian violet, washed, and thoroughly dried, Canada

balsam may be used upon it and the preparation thus be made permanent.

2 The teacher should draw upon the board the characteristic form and

striations of starch grains to be found in the yeast caHe, so tnat they may
not be mistaken for the yeast plants.
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how the mold grows. Especially notice the growth on the bottom of

the dish where the fungus is spreading away from the bread. Make
a much enlarged drawing to show the groups of stalked sporangia as

seen from the side. Are these groups connected in any way ? Are

there any special organs for attachment to the substratum ? Is the

number of sporangia in a group constant? Estimate the height of

the sporangial stalks in inches. State the magnification which your

drawing represents.

367 (Compound). With a needle carefully remove a bit of the

plant, selected from a spot where both white (young) and black (old)

fruiting heads (sporangia) can be seen, and mount in water, or better

in alcohol followed by a drop of water. Use first a low power, after-

wards a higher power. Have the threads partitions? What is the

color and appearance of the contents? Compare an unopened spor-

angium with one where the external membrane has given way.

What portion of a whole head is occupied by spores? Answer by

drawings ; show one of the spores separately, more enlarged.

368 (Compound). If material is furnished, draw two or three

stages to illustrate zygospore formation.

369 (Compound). Water Molds: Saprolegnaceae.— Upon what is

the given plant growing? Reinove a bit with forceps and needle to a

drop of water on a slide. Examine with the hand lens, to get an idea

of the actual size. Then use low and high po^vers of the microscope.

Are the hyphse of even diameter? Is the protoplasm dense or thin?

What is the shape of the ends of the hyphse? Answer these questions

in drawing.

Do you find certain branches filled with denser protoplasm, and

somewhat enlarged or club-shaped? Can j'ou find stages leading

to this condition ? Are the swollen extremities (zoosporangia) sepa-

rated by a partition from the rest of the hyphae? Find zoosporangia

in which the protoplasm seems gathered into many definite masses

;

others empty, with these masses (zoospores) escaped, but still near

by. From what point do the zoospores escape? Draw an unopened

zoosporangium, and one ruptured, together with a mass of the spores.

370 (Compound). Short-stalked, globular organs (slightly re-

sembling the sporangia of Bread ]\Iold) will probably be found in

abundance in both old and young stages. Are the youngest ones cut

off by a wall? The oldest? What difference in the contents at the

two different stages ? You may find gradations from one condition to

the other. The organs are the oogonia, and when mature contain a

number oi oospores. How many? Have the oospores walls? If so,

are they thicker or thinner than walls (if any) of the zoospores

before noted?

371 (Compound). Look for slender branches wath ends applied

to the oogonia, and somewhat swollen at the point of contact. In

OUT. OF BOX. 11
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some cases these branches (antheridia) may send tubes into the

oogonia. The antheridia may grow from the stalks of the oogonia

themselves, or from the main hyphse close by.

Draw old and young oogonia, with contents, and antheridia (if

found).^

372 (Simple). Peziza. Upon what as a substratum does the spe-

cies of Peziza furnished grow? If the Peziza is small, use the hand

lens in examination. What is the general shape? Is the external

surface entirely smooth ? Is the color the same on inner and outer

surfaces ? Represent all featm-es of form in a drawing considerably

larger than nature, if necessary.

373 (Compound). Cut sections perpendicular to the inner sur-

face. Mount in water. Do you find, with a high power, elongated

sacs containing a definite number of rounded bodies (spores) ? Do
you find many or few such sacs? (If the sections are not very thin,

press the cover glass down cautiously with a needle to spread them out

thinner.) How are they situated relatively to one another and to the

surface of the plant? They are near which surface, inner or outer?

How many spores in each sac, or ascus? Draw a diagram of the Peziza

in section, showing the region of the sacs, and indicate some of the

sacs in position. Draw a sac (ascus) highly magnified, with spores,

and the threads that grow up between the sacs.

374 (Compound). Pulling off with forceps bits of the substratum

at the point where the cup of the Peziza was attached, and spreading

these bits out with needles in water on a slide, you may find the

threads of the fungus, which gather nourishment from decayed vege-

table matter. These threads together form the mycelium ; the sau-

cer-shaped or cup-shaped sac-bearing body first examined is the

apothecium. That layer of the apothecium in which the sacs are

found is the hymenium. Label drawings according to the terms given.

375 (Simple). Microsphaera.^ With the lens examine the whit-

ened patches of the fungus-infested leaf. Is the whitening external

or internal? To decide this, wet the leaf with a drop of alcohol, and

scrape gently with a knife point. The black, rounded bodies are

perithecia. Indicate by drawing the size of the leaf and of the peri-

thecia. Wet a bit of the fungus with alcohol, and remove with a

knife to water on a slide. If the material has been dried, add strong

potash solution to the preparation. Is the white film composed of

granules or of threads ? Examine the perithecia by transmitted

light. Have they appendages? Draw a perithecium much magni-

1 In the same mount more than one kind of Water Mold may be

found, the species differing in position and character of oogonia, and in

antheridia and sporangia.

2 Or any genus of the group Erysiphece ; perhaps the commonest form

being 3Iicrosphoera ahii, the cause of mildew on Lilac leaves.
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fied. (But if the compound microscope is to be used, delay drawing

until further examination has been made.)

376 (Compound). With a moderate power reexamine the ma-
terial noting the composition of the white coating and the details

of the perithecia. Draw a perithecium, showing one or two appen-

dages with care, and indicating the rest. Press down the cover glass

so as to rupture some of the perithecia. Draw one of the spore-con-

taining organs. In what essential respect, if any, does it differ from

the ascus of Peziza?

377. Toadstool, illustrative of Basidiomycetes.— Draw the habit.

Cut smoothly down through the middle of the umbrella, so as to split

the stem at the junction with the umbrella. Draw the section of the

umbrella and summit of stem as now seen. Label the radial folds

gills QamellcE) ; the part from which they are suspended, the pileus.

Do all the gills extend from the margin of the pileus to the stem or

stipe f Are the inner ends of the gills attached to the stipe? Draw
a diagram of a sector of the umbrella as seen from below, to show

arrangement of gills.

378 (Compound). With a wet razor section a portion of the

umbrella so as to get cross sections of the gills. Carefully wash the

sections from the razor to a slide, cover, and examine with low and

high powers. If small and thin-gilled species are used, sections need

not be made ; simply mount a piece of the gill flatwise, when the

spores will be seen, grouped in a particular way, and at the edge of

the piece the manner in which the spores are borne will probably be

seen. How many spores are borne upon the same swollen hypha tip

{basidiumy. How are they attached to the basidiiim? Draw a basid-

ium with spores. ^Nlake a diagram of the cross section of a gill,

showing where the spores are borne. Label the layer in which the

basidia are found hymenium.

With needles dissect small pieces of the stipe and pileus, and

examine with the high power. Of what microscopic elements is the

toadstool made up?

379 (Simple). Lichen.— Examine the lichen with the hand lens.

Is there stem or leaf, or an appearance of a main axis of growth? Is

there indication of green (chlorophyllous) color? Are there struc-

tures resembling the spore-bearing portion of any fungus heretofore

studied ? Draw one of the " fruit " bodies (apothecia) as seen from

above, much magnified. The deeper-colored layer nearly filling the

saucer is the hymenium. Draw the apothecium in outline as seen

from the side.

380 (Compound or Simple). Detach an apothecium, place it in a

piece of pith split to hold it, and section it as thin as possible with a

wet razor. Mount the sections in water, and examine with the lens

or a low power of the microscope. Draw the section of the apothe-
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cium, with the attached portion of the thalkis. Wliere is the green

color distributed? (Show in drawing.) Distinguish small brown

bodies (spore sacs) standing in large numbers perpendicularly to the

inner surface of the apothecium, and indicate these in the drawing.

The layer in which they occur is the hymenium. If possible, examine

this with a higher power, and draw an asciis (spore sac) with the (how

many?) spores. Also determine further the exact location of the

green color, and draw the green bodies.

381 (Simple), Marchantia : a Liverwort.— Draw the outline of a

single plant, as seen from above, about twice the natural diameter.

Distinguish the growing tip and the base of the plant. Represent

the position and outline of any structures produced from the upper

surface. Is there a midrib? Examine the upper surface with the

hand lens. What do the cup-shaped structures contain? Draw,

much magnified, labeling the receptacle cupule, and the small bodies

within gemmcE. Are the gemmae easily detached? Put a drop of water

into one of the cupules and note the behavior of the gemmae? (The

gemmae are best seen on living plants ; in other material they may be

absent.) What are the purpose and nature of the gemmae? By what

means are they likely to be disseminated?

382 (Simple). Examine the upper surface of the thallus (plant

body) with the lens. Have the minute prominences pores at their

summits? It will be well to use also a low power of the compound
microscope to settle this question definitely. Do the same promi-

nences occur on the under side of the thallus? By what means is the

plant attached to the ground? Draw a little portion of the upper

surface as seen by the hand lens, making the drawing large enough to

show all discernible details clearly.

383 (Simple). Turn your attention now to certain slender branches

of the thallus, ending in umbrellalike portions. Do you find more

than one kind, as regards the shape >of the "umbrella" ? If so, repre-

sent one sort in side view, " stalk " ai^ra|[|: - D?aw both of the " um-

brellas "as seen from above. The bfauc^^iding in free rays is to

be labelled archegonial branch., that ending in a lobed disk, antheridial

branch.

384 (Simple). Select a branch bearing well-matured sporogonia.

Remove the stalk. Lay the head, under side upward, on the dissect-

ing stage, and study the position of the sporangia. How are they

arranged, and to what are they attached? Note the fringed sheaths

that partly inclose them. Detach a sporogonium. Draw it to show

the form, the method of dehiscence (press the sporogonium slightly),

the relative length of the stalk, etc. What does the sporogonium

contain besides spores (use a high power) ?

385 (CompStmd). The antheridial heads may be sectioned with

comparative ease, and the antheridia studied under the teacher's direc-
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tion. Good preparations of the archegonia, from which the sporogonia

originate, are more difficult to make. If time allows, vertical sections

of the young archegonial heads may be made by the pupils ; or better,

the archegonia may be drawn from preparations provided by the

teacher. Distinguish the central egg cell, the neck and canal.

386 (Simple). Moss.— Select a single plant, in fruit. Draw the

habit as seen with the hand lens. Examine w^ith the highest power

of the dissecting microscope. Is there distinction of leaf and stem?

Are the leaves petioled ? Have they midribs ? With needles clear

away the leaves at the j^oint where the stalk of the spore capsule

(sporogonium) originates. Does this stalk spring from the end of a

shoot of the moss, or is it a branch springing directly from the side of

a shoot? Is there any appearance of a joint or any mark around the

base of the stalk? Are the shoot and stalk separable?

387 (Simple). Look for a capsule which still bears on its summit
a loose cap, the cahjptra. Draw the capsule, much enlarged. Remove
the calyptra. Examine the now exposed end of the capsule with a

strong lens. Do you find any appearance of a lid, or cover, by the

removal of which the capsule may be opened? Draw the outlines of

this part of the capsule, labeling the lid operculum. Slight pressure

may force the latter off. Teeth standing within the edge of the open-

ing may be seen. Xote the quantity and appearance of the spores.

388 (Compound). With the compound microscope examine the

protonema of the moss, if this is provided, and draw a portion. Look
for buds, or beginnings of nev/ leafy shoots.

389 (Simple or Compound). If ready mounted sections of the

flower, so called, are provided, the archegonia and antheridia may be

studied under the teacher's direction. At least, the shoot tips bearing

these organs should be examined with a lens, and then dissected care-

fully with needles in a little water under the dissecting lens. By
skillfully removing the leaves that form more or less of a rosette

around the desired parts, and by further separation if necessary,

archegonia and antheridia may be distinctly seen, together with the

sterile filaments, or paraphyses, that grow up with them on the end of

the stem.

390 (Simple). Fern. — 1. The prothalUiim. Place a young prothal-

lium on the stage of the dissecting microscope, without water. Ex-

amine rapidly with the lens. Are the upper and under surfaces alike?

Is the prothallium of equal thickness throughout? By what means is

the plant attached to the soil ? Add water. If soil particles still ad-

here, remove carefully with a small wet brush or with needles. The
general form reminds you of what cryptoganioas plant before studied?

In what respects (refer to former drawings)? Which is the younger

extremity of the prothallium?

Turn it under side upwards and view by transmitted light. Draw
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the outline ( x 3-5) ; mark the margin at the bottom of the chief notch

as the growing point. Indicate by shading in tlie proper place any

thickened portion, and mark this cushion. Show the root hairs, or

I'hizoids.

391 (Compound or Simple). Antheridia. Small prothallia should

show the antheridia plainly under the simple lens, especially if the

(living) material is first treated with aqueous iodine for two or three

minutes and then washed. The antheridia are seen as small round,

brown bodies. Indicate their position and relative size on the draw-

ing already made. With the compound microscope the general

structure of these organs can be made out probably without section-

ing, and a drawing may be made.

392 (Compound or Simple). Archegonia. Older prothallia may be

required. Treat with iodine, as before. With a low power the pres-

ence and distribution of the archegonia (appearing as numerous short

columns of cells projecting from the cushion) may be niade out. In

many of the older and over-ripe archegonia a central cell, embedded

in the prothallium at the base of the projecting neck, is seen as an

opaque, brownish sphere. Indicate the position and number of the

archegonia on the diagram before drawn.

The details of structure will require higher powers and sections of

the prothallium, either provided already mounted, or made under the

teacher's directions.

393 (Simple). 2. Origin of the spore-bearing pla?it. From the ma-

terial provided find out from what part of the prothallium the leafy

shoot springs. Is there a root? and if so, does it originate from the

tissue of the prothallium or from the new shoot ? Answer these ques-

tions in a drawing (x 2-4).

394 (Simple). 3. The spores. Examine a "fruiting" leaf of the

mature plant. Are the " fruit spots " {sori, sing, sorus) on the upper

or under side ? Have they a definite location upon the divisions of

the leaf ? Indicate the facts in an outline sketch. Pick oft" a leaf

segment and placing it on the dissecting stage under the lens, with

needles carefully raise the covering (indusium) of a sorus. Estimate

the number of spore cases (^sporangia) found beneath. Have they

stalks ? If you have no high-power instrument, draw, highly magni-

fied, all the details you can discern with the simple microscope.

Much can be made out in this way. Draw (1) the sorus covered by
the indusium (if present), (2) the group of sporangia uncovered.

395 (Compound). If high powers are at hand, further examine

sporangia and spores, after removing from the leaf with a knife point

and mounting in water in the usual way.

396 (Simple) . Selaginella.— With hand lens examine the arrange-

ment and shapes of the leaves, and draw a short section of the shoot

( X 3-4) to show these points. Do the shoots of Selaginella grow
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upright or more or less prostrate? Has the leaf arrangement any

relation to the habit of growth ? Look for special leafless, root-bearing

branches.

397 (Simple). Do you find the tips of some of the shoots modi-

fied (fruiting spikes) ? The leaves of these spikes differ in what ways

from those of the rest of the plant? In their axils are the rounded

sporangia. On the stage of the dissecting microscope, in a few drops

of water, dissect a fruiting spike with needles. Pull off some of the

leaves. Do the sporangia come away with them ? Make a drawling

to show the facts. Let the drawing be large enough to show the form

of the sporangium clearly.

398 (Simple or Compound). Crush some of the sporangia; what

do they contain ? If possible, see these very numerous bodies (spores)

with a good power of the compound microscope. Do they resemble

anything you have seen in flowering plants ?

399 (Simple). Look over the fruiting spikes for sporangia con=

siderably larger than those already seen. Determine from a number
of cases w^hether they occur with, the lower or the upper leaves of the

spike; on one side of the spike only, or on all sides. Draw one of

these sporangia (how many protuberances) ? Open it ; how many
bodies (spores) contained?

Having now seen the two sorts of sporangia, label the one produc-

ing small spores, microsporangium ; the other, macrosporangium.

Indicate roughly the relative size of small spores (jnicrospores) and

large spores (jnacrospores) in drawing.

400 (Simple). Club Moss, Lycopodium.— Sketch the general habit,

to show the attitude of the main and branch stems. Are there dis-

tinct fruiting spikes in the species studied ? If so, are they raised on

stalks, or not? Show these points in the habit drawing. Compare

herbarium specimens of a few different species with regard to the

same features. Does the material furnished show any roots ? If so,

show them in the habit drawing. Are the leaves petioled ? Are they

evenly distributed around the stem ?

401 (Simple). Dissect under the lens a fruiting spike. Do you

find sporangia? How many to each leaf? Draw one of the leaves to

show the facts. On which surface of the leaves are the sporangia

borne, upper or under? Press one of the sporangia; what does it

contain? Look at the bodies emitted wdth the compound instrument.

Have they any resemblance to any bodies produced by Phanerogams ?

Do you find more than one size of sporangium and of the spores?

Would the number of spores in any sporangium be represented in

lO's, in lOO's, or in lOOO's?

402 (Simple). Horsetail, Equisetum.— Find the leaves. If the main

axis bears offshoots of any sort, determine whether these are leaves, or

stems, or both. Make a drawing to show the facts, and another of
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the cone terminating the fertile shoot. Dissect the cone under the

lens. Xote the peculiarly modified leaves : how many saclike folds

has each? Is the number constant? What is the nature of these

"folds " as determined by the contents ? Dra\Y a diagrammatic longi-

tudinal section of one of the cone leaves, much enlarged.

403 (Compound). With the compound microscope examine the

contents of the sacs. Draw. Allow some of the spores to dry on a slide,

and then, while viewdng them through the microscope with a low

power, breathe out gently so that the moisture from the breath will

strike the spores. Describe the action seen, illustrating by diagrams.

XVI. CRYPTOGAMS

404. The plants to be described in the present chapter

are a few chosen from a very great number of forms,

making up a series which differs in many important re-

spects from the group of Phanerogams. Cryptogams on

the whole are smaller than Phanerogams. It is true that

the Ferns (cryptogamous plants) are a conspicuous element

of land vegetation almost everywhere, and in the warmer

regions attain to the stature of trees ; and that Seaweeds,

some of them of great size, hold exclusive possession of

the littoral rocks and the borders of the ocean bed. But

the great majority of cryptogamic forms are too small to

attract attention, and many are even too minute to be seen

by the naked eye. Although many of the Cryptogams,

both great and small, have a ver}^ varied life history and a

structure that is by no means very easy to understand, yet

as a group the Cryptogams are structurally simpler than

the Phanerogams.

405. Viewing all cryptogamic plants together, we find

that they fall into a kind of series, which, if followed in

one direction, leads toward the general type of organization

found in Flowering Plants ; or, in the other direction, leads

toward the simplest microscopic forms. The series is,

however, a very imperfect one, broken by many gaps.

Next to the Phanerogams stand Selaginella (Fig. 353),

Lycopodium (Fig. 357), and similar plants, with stem,

leaf, root, and even structures answering to rudimentary

flowers. A little further removed come the true Ferns
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(Fig. 345). Still less like Flowering Plants, but closely

allied to the Ferns, stand the Mosses and Liverworts

(Figs. 340, 334). In the groups named— found at Avhat

we speak of as the upper end of the cryptogamic series—
the stem-and-leaf type of structure prevails. In the lower

groups a contrast in this respect will be noted.

406. Going below the Liverworts— i.e. away from the

Phanerogams— we come to the Algce (Seaweeds and the

like Figs. 291, 298), between which and the Liverworts

the similarity is not marked. The Algse include all green

(chlorophyllous) plants below the Liverworts, down to the

smallest and simplest (Fig. 282). Along with them, and

often resembling them in many respects, are the Fungi, of

which ordinary molds and toadstools are examples. Fungi

lack chlorophyll.

407. In the Algte and Fungi the plant body is not

distinguished as in Flowering Plants and higher Crypto-

gams into axis or stem, and leaves. It is a simpler

structure, and is termed a thallus. In the simplest

Cryptogams the thallus is the single cell constituting

the individual ; in higher forms it becomes a filament,

membrane, or solid mass. Algie and Fungi together are

termed Thallophytes.

408. The Algie fall into four grand divisions, conven-

iently distinguished in most cases by the color. In the

lowest group the green due to chlorophyll is more or less

modiiied by the presence of a blue pigment ; in the second

group the chlorophyll gives its true hue ; in the third,

green is masked by brown ; and in the fourth, a red pig-

ment is usually present to obscure the green more or less

effectually. The description of typical Cryptogams will

begin with the simplest Algee.

Throughout the present chapter merely the structures

and processes most commonly found in the groups selected

will be described. Let it be understood that a full

account of even the few forms brought forward would

involve many qualifying additions to the general state-

ments now made.
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BLUE-GREEN ALGJE

409. On wet walls of stone and on undisturbed moist

earth may often be found small, rounded, jellylike masses

of a greenish or bluish color. A bit placed under the

microscope shows a great number of chains of rounded

cells (Fig. 282), embedded in the

gelatinous matter. Certain cells

of each chain are somewhat

larger and lighter colored than

the rest. When a chain breaks

282. A chain of Nostoc cells : in pieces, as Occasionally happens,

di^dsiimr^^^ '

^
'

^^°^^^
separation usually takes place

next to one of these enlarged

cells, or heterocysts. The fragments finally develop into

chains of the original character. The cells increase in

number by transverse division (Fig. 282, d). Cell divi-

sion is, in fact, the ordinary process by which the plants

of this group multiply.

410. If the substratum on which the plants are grow-

ing dries up, the investing mass of gelatinous substance

hardens in proportion as it parts with water, and so be-

comes a protective coating which enables the plant to

withstand extreme drought.

411. The plant here described and figured (Nostoc) is

representative of the Blue-green Algae in color, in the

* filamentous arrangement of the cells, in the method of

multiplication by transverse fission, and in throwing off

mucilaginous matter from the walls to form sheaths and

embedding masses. In some species, however, the cells

are found in small groups, not filamentous ; and in others

the gelatinous coating is either very thin or entirely

wanting.

412. Oscillatoria (Fig. 283) is, like many of the group, often

aquatic, either floating freely or gathered in small tufts. The filaments

have a characteristic motion of bending slowly from side to side—
whence the name Oscillatoria. They also possess some means of

locomotion, by which they slip along over the substratum, while at the

same time slowly revolving upon the longer axes of the filaments.
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New filaments arise from short portions (Jiormogonid) with rounded
ends (Fig. 283, li), when these portions have been set free from the old

filaments.

283. Oscillatoria: a, i^art of a filament showing hormogonia {h, h) ; c,

filaments, less magnified.

413. The Blue-green Algae comprise a large number of species,

many of which differ considerably in general habit from the forms

just described.

GREEN ALGJE

414. The Green Algse (so called from tlieir pure

chlorophyll green color) are mainly small aqnatic plants,

and chiefly inhabit fresh waters ; though some of them

are sub-aerial. The smallest members are distinguishable

only with the microscope ; the largest form growths

several inches in diameter. ^ The exceedingly numerous

species vary widely in structure and mode of life. The
few here described will give some idea of the chief types.

It should be understood at the outset that only the most

important facts of life history are given ; and that in

many of the forms modes of reproduction, not here de-

scribed^ exist.

415. Pleurococcus.— Almost all surfaces that are occa-

sionally wet and are not too much exposed to heat and

drying— as shaded sides of tree trunks, rough posts, and

rocks— after a time become

green by the growth of mi-

nute unicellular plants of vari-

ous kinds. They thrive and

multiply in i-ain and dew, and

resist ordinary drying. One
of the commonest of these unicellular forms is Pleuro-

coccus (Fig. 284). The plant is simply a microscopic

28i. Pleurococcus.

For example, the familiar Sea Lettuce of the seashore.



172 CRYPTOGAMS

sphere. Its only known mode of reproduction is by

division. That is, eacii individual divides by a cross

wall, and the two new individuals so produced increase in

size. Before they separate they may each again divide ;

and in fact the plants are commonly found cohering in

small colonies (Fig. 284, B).

416. Ulothrix.— The fine unbranched filaments of Ulo-

thrix are abundant in fresh water, where they grow
attached to stones, sticks, etc. (Fig. 285, <x). The fila-

ments increase in length by the division and elongation of

any or all of the cells. When Ulothrix is about to repro-

duce, its cells divide internally, so that within

each one are produced several cells ; but tlie

latter have no cell wall formed about them.

When these naked cells escape, by the rupture

of the mother cell wall, it is seen that they are

285. Ulothrix: a, a young filament; 6, larger zoospore; c, escape of these

spores ; d, e, escape and conjugation of smaller zoospores. — Dodkl-Port.

provided with hairlike organs called cilia, by means of

which they swim energetically about (Fig. 285, b, d).

The motile cells (called, from their animal-like power

of locomotion, zoospores^ are of two kinds, large and

small. The larger have four cilia (Fig. 285, b). After

a short active period they settle down, lose tlieir cilia,

invest themselves with cell walls, and germinate by
growing out into new filaments. The smaller zoospores

are provided with but two cilia. After swarming they

fuse (Fig. 285, e), generally in pairs. This process,

wherein two cells unite to form the germ of a new plant,

is called conjugation. The body formed by the conjuga-

tion of two similar cells is a zygospore. In the case of
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Ulothrix the zygospore forms a wall about itself, rests for

a time, then makes some growth by elongating and

enlarging, and finally its contents break up into several

zoospores which are like the larger ones described above

and develop in a similar fashion.

417. Spirogyra.— Spirogyra may be found floating in

unattached masses at the surface of almost any sunny

pool or spring in warm weather. It is often known as

Frog slime or Frog spittle. Under the microscope a bit

of the mass becomes a tangle of beautiful green filaments,

286. Spirogyra: ?^, nucleus; s, chromatophores.

unbranched, and consisting of elongated cylindrical cells

(Fig. 286) placed end to end. In the cells of Spirogyra

the essential parts of the typical vegetable cell are well

seen.i The wall is lined with a thin layer of living

matter (jcrofo/?/as?7i), embedded in whieli are several

spiral bands of denser composition, tlie chromatophores^ or

color-bearing organs (s), containing the chlorophyll.

Near the center of the cell is found the rounded nucleus

(?i), from which strands of protoplasm run to the peripheral

layer. The remaining space is filled with cell sap—
water with dissolved substances.

418. The cells of the filament live in apparent inde-

pendence of one another, each forming its own food

vsupplies, and every one capable of dividing transversely

to form two daughter cells ; by which process the plant

increases rapidly under favorable conditions.

1 Refer here to §§ 494-498 ; a full discussion of the cell should be had

at this point. Emphasize tlie relative unimportance of the wall ; the

idea of the living unit having the nucleus as the center and conservator of

vital activity ; the role of the nucleus in cell division (briefly); and the

occurrence of many cells (represented by nuclei) in a common wall, as in

Vaucheria next to be described.
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419. Grroivth and reproductmn should now be clearly

distinguished. G-rowth is the increase in size of an

already existing individual ; reproduction is the forma-

tion of a new individual, or new individuals. In the

case of Pleurococcus cell division results in the produc-

tion of two new individuals, which separate sooner or

later. In the growing root tip of a Flowering Plant,

on the other hand, cell division is merely a step in the

formation of more root, and is therefore only a growth

process. In the case of Spirogyra, if we consider the

whole filament to be the individual, then division of the

several cells is to be regarded as growth. But if the cells

of the filaments are considered to be the individuals, i.e.

essentially independent organisms, their division must

then be regarded as reproduction. The two processes here

run together, since it is not easy to say how much of the

plant may be termed the individual.

420. Rejyroduction. — Under certain

conditions, however, the cells of Spi-

rogyra take part in a distinctly repro-

ductive process. The cells of a filament

send out lateral processes which meet

similar processes from cells of another

filament (Fig. 287). Cells thus become

united in pairs. Openings are then

made in the conjoined outgrowths, by

which the contents of all the cells on

one side pass over into those on the

other. The contents of each pair of

cells unite to make u^d a single body,

287. Conjugation of or ^^(/os/^or^ (2;s), which bccomes invested
Spirogyra: zs, -, ,^ ^ ^^ ,

zygospore; f, ^J ^ tliiCK wall preparatory to a restmg
fusion in pro- period. In this form the plant endures

periods of drought, when the pools

where it grows dry up; and thus it also passes the winter.

421. Here, as in Ulothrix, two similar cells unite in

reproduction. In plants soon to be described the fusing

cells differ largely in size and other characteristics.
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Desniids.

422. Conjugation of similar unciliated reproductive

cells is characteristic of a considerable group of Green

Algse. Fresh water preparations very often contain

unicellular forms belonging to this group, more

or less resembling the species represented in Fig.

288. Sometimes they cohere in chains. Usually

they are capable of slow locomotion. They are

Desmids.

423. Vaucheria.— The green filaments

of Vaucheria are large enough to be dis-

tinguished by the naked eye. By repeated

branching they form upon moist soil

matted growths which may be several

inches in diameter. The plant also grows

submerged in water. The filaments are continuous tubes,

ordinarily without cross partitions (^.6. unseptate'), and

are lined with a protoplasmic layer in which numerous

nuclei and small rounded chromatophores are held; the

main cavity of the tubes being filled with cell sap as in

the case of Spirogyra cells. In fact the thallus of Vau-

cheria is to a certain degree such as would be produced

if the cells of Spirogyra were not separated by end walls,

the chief differences in this respect being

the greater number of nuclei, the shape

of the chlorophyll bodies, and the

branching habit of Vaucheria.

424. Reproduction. — Zoospores are

produced in the ends of side branches

after these portions have been cut off

by septa and thus converted into zoospo-

rangia. The whole contents of each

zoosporangium escapes by the rupture

of tlie wall at the apex (Fig. 289), and

constitutes a single large zoospore pro-

vided with numerous pairs of cilia distributed over its

surface. The motile period may last for several hours,

after which time the cilia are lost, a wall is formed around
the zoospore, and germination very soon takes place by

289. Zoospore and
zoosporangium
of Vaucheria.
— Murray.
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the protrusion of one or two tubular filaments, which

grow directly to new plants.

425. Zoospores are apt to be formed when the plant is

growing in a submerged situation. In places where it is

exposed to the air and moistened only occasionally, as by

the dew, a second method of repro-

duction prevails. Swellings arise

on the thallus, which develop into

short, thick branches of peculiar

form. When cut off by septa

below they become the oogonia

(Fig. 290, og'). The contents of

the oogonium contracts somewhat

to form the egg cell^ and an open-

ing makes its appearance in the

oogonium wall. Near by, short,

slender, often coiled branches grow

up. Their extremities are cut off

to form the antheridia (Fig. 290, a),

from which antherozoids, bodies

resembling small zoospores, are

finally liberated. The latter make their way through

water to the opening of the oogonium, and one, enter-

ing, fuses with the egg cell. The resulting body, or

oospore, now surrounds itself with a cell wall and enters

a resting state. It is ultimately set free by the rupture

of the oogonium wall, and germinates.

290. Vaucheria: A, the un-

opened antheridium

(a) and oogonium
(og) ; B, the same
after fertilization

and formation of

the oospore (os) .
—

Pringsheim.

426. In Vaucheria we have essentially the same reproductive pro-

cesses as in Ulothrix, but now appearing in a much modified form.

The single large zoospore of Vaucheria, with its many cilia, performs

the same office as the numerous small zoospores of Ulothrix. The pro-

duction of the oospore in Vaucheria may be likened to the union of

reproductive cells in Ulothrix, with the important difference that now

the fusing- cells differ greatly in size, and only one of them is motile.

427. Cells designed for reproductive union are called gametes.

When they are of unequal size, the larger is termed egg cell or simply

egg : the smaller, if motile, is an antherozoid. The e.gg is said to be

fertilized by the antherozoid. The body directly resulting from the

union of unequal gametes is an oospore.
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BROWN ALGJE

428. The Brown Algse (Fig. 291) are almost exclusively

salt-water plants. They are in most cases attached. In size

they range from microscopic, unicellular forms, through

the fine filamentous species (Fig. 291, D), to thalloid

forms of immense length. " Of these, 3Iacrocystis fyrifera

2*11 . Browu AlgtB : .4, the Sea Colander (much reduced) : B, Larainaria (much
reduced) ; C, the Gulf W^eed with floats (a) ; 7), Ectocarpus (magni-

fied), s being sporangia.

is noted for its gigantic size : rising obliquely upward to

the surface of the water from the sloping sides of eleva-

tions in the ocean bed, its floating thallus has a length of

600 to 900 feet. The stalk below is naked, but at the

surface, where it streams out horizontally, it bears man}^

long pendent segments, each provided at the base with a

OUT. OF EOT. 12
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large bladderlike float filled with air." ^ The Gulf Weed
(Fig. 291, C), which collects in such quantities in the so-

called Sargasso seas, belongs to this group. On certain

coasts it grows as an attached plant. Portions which have

been detached and carried off by currents continue to grow

and multiply vegetatively as they float in the quieter areas

of the ocean.

429. The brownish color of the Brown Algse is due to

a pigment in the cells, which probably aids the chlorophyll

present in the work of assimilation.

430. Reproduction. — Reproductive cells are of several

sorts in this group. Fiy^st and simplest are the zoospores

borne in Zoosporangia (Fig. 2912, A), found in most

members of this

group. Their his-

tory is like that

of the larger zoo-

spores of Ulo-

thrix ; that is,

they germinate

292. A, zoosporangium, and B, gametangium, of Clirectiy aiter

Ectocarpacex; C, gametes (g) aud their con- swarming" with-
jugation (s).— Prixgsheisi. .

out fusion.

431. Secondly/. We find processes of cell fusion, not

unlike those already seen in the reproductive bodies

of Green Algae. We may select three representative

cases. (1) In Ectocarpus and allied plants, zoospores

(gametes) are produced, which are indistinguishable from

the zoospores intended for direct germination, except that

the bodies now in mind arise in sporangia of a different

character (Fig. 292, B). They may conjugate in pairs (C),

like the small zoospores of Ulothrix. (2) In some forms

(Cutleria), the fusing zoospores (gametes) differ in size.

The larger come to rest before fusion. This is a step

intermediate between the condition in Ectocarpus and that

next to be described. (3) In the common Rockweed of

the shores, the gametes are egg cells and antherozoids

1 Strasburger, "Text Book of Botany," p. 330.
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(Fig. 297). The Qgg cells are produced in oogonia

(Fig. 295), found in cavities or concejjtaclea (Fig. 294),

which make their appearance at cer-

tain seasons in special portions of the

branching thallus (Fig. 293). The
antherozoids originate in antheridia

293. A Branch of Rock-
weed:/, a fertile

portion.

— Thuret.

294. Section of a conceptacle.— Thuret.

(Fig. 296), enlarged cells produced

on branching filaments. The anther-

idial filaments grow from the walls of conceptacles, either

with the oogonia, or in other conceptacles upon separate

plants, according to the species of

Rockweed considered. At maturity

both Qgg cells and antherozoids escape

from the concepta-

cles and float about.

The antherozoids

swarm about the

naked egg cell ener-

getically (Fig. 297),

and one of them

finally penetrates and

fuses with it. At
295. Au oogonium. — once a wall begins

to form about the fertilized Qgg-i or

oospore^ which now settles to the bottom, and u]3on ger-

mination gives rise to a new plant.

296. An antlieridial

brancli ; a, an-

theridia.

— Thuret,
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297. Antherozoids swarming about
the egg cell. — Thuret.

432. From the series given

above (Ectocarpus, Cutleria,

Rockweecl) it is apparent

that the antherozoids in

Rockweed are in the nature

of reduced zoospores ; while

the egg cell also answers to

a zoospore, only in this case

the cell is of increased size,

and being from the first

devoid of cilia, is entirely

passive.

RED ALGiE

433. The Red Algse (Fig. 298) are, with few excep-

tions, marine. ^ While many forms may be found in very

shallow water, many are found in deep water where,

owing to the feeble light, no other algce can exist. In

C D

298. Red Algae: A, Belesseria sinuosa;

B, the so-called Irish Moss; C, a
fresh-water species, Batrachosper-

mum CKrulescens ; D, two fila-

ments of the last, showing the

cells.

some of the smallest and simplest species the thallus con-

sists of loose branched filaments (Fig. 298, D); in others,

as in the Irish Moss (Fig. 298, B), the flattened thallus is

divided into narrow seofments ; while in many others, the

1 Of fresh-water species. Batrachospermum, Fig. 298, C, is very common
on stones in brooks.
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plant body is very thin and much expanded, and reaches a

length of several feet. In most cases the plants are

attached by more or less rootlike holdfasts. The often

beautiful color is due to the presence of a red pigment,

which more or less completely masks the clilorophyll.

434. Reijroduction.—A characteristic method of bearing

spores is in groups of four (Fig. 299), each group result-

ing from the division of the contents of

an original mother cell. Such spores are

termed tetrasj^ores. They are bright red

bodies without cell walls, and being un-

provided with cilia, are dependbut upon

water currents for dissemination.

435. Reproduction, with fusion of the

reproductive cells, may be illustrated by

the case of Nemalion ; this being taken

as a simple instance of a process which

in some members of

the group becomes

highly complicated.

The reproductive cells of Nemalion are

poUinoids^ naked spherical cells pro-

duced singly in rounded antlieridia

(Fig. 300, a\ and

differing from an-

therozoids only in

^^ being unciliated;

and egg cells formed

within elongated

cells termed carpo-

gonia (Fig. 300, c).

300. Nemalion: ^, showing the carpogonium (c),
The Qgg OCCUpiCS

trichogyne (0 with pollinoids near, and tlie enlarged basal
antheridia (a) ; B, after fertilization, the . ^ -,

carpogoninm beginning to branch ; C, the portlOU OI tilC Car-

nearly matnre spore-bearing body (cysto- pogonium, the hair-
carp, c?/). THURET. -,., , ., r,

like extremity oi

which is known as the trichogyne (t). Several pollinoids,

brought by circulation of the water, may adhere to the

299. Tetraspores (0
in a filament

of Polysipho-

nia.
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tricliogyne ; they surround themselves by membranes, and

the contents of one of them passes through the trichogyne

wall and makes its way to the egg cell. After fertilization

the fertilized egg (oospore), remaining in position, divides

and, on all sides, sends out branches (Fig. 300, c), from

which separable cells, called caiyospores^ are finally formed.

These spores serve the same purpose as the tetraspores,

growing directly to new plants.

436. It is to be noted that while in Vaucheria and Rockweed the

oospore is set free from the parent plant before germination and

grows directly to a new plant, in IS^emalion the corresponding body

(fused Qgg cell and poUinoid) is not liberated from the carpogonimn,

but, as we may say, germinates in position. The free spores are pro-

duced only after an interval of growth.

437. We summarize reproduction in the types of Green, Brown,

and Red Algae as they have here been described, as foUow^s :
—

(1) Reproductive cells give rise to new plants ivitliout conjugating.

A single cell, set free from the parent, germinates without having to

fuse with another cell. This single cell is a spore : in Ulothrix and

Brown Algse, a zoospore ; in Red Algae, a tetraspore or a carpo-

spore.

(2) Reproductive cells conjugate before giving rise to new^ plants.

Two cells unite to make up a body which is the starting point of

a new plant. The uniting cells are gametes. Gametes may be

:

(a) zoospores (zoogametes), indistinguishable in some cases from the

zoospores which germinate without conjugating; (6) jDairs of similar

unciliated cells (Spirogyra); (c) Qgg cells and antherozoids or polli-

noids (Vaucheria, Rockweed, Nemalion). The egg cell may be

fertilized in position (Vaucheria, Nemalion), or after liberation (Rock-

weed). The immediate result of conjugation is a zygospore w^hen the

uniting cells are alike ; an oospore, when they are unlike. The oospore

may be freed from the oogonium before it germinates (Vaucheria,

Rockweed), in which case the reproduction is described as oosporic

;

or may develop in position (Nemalion), carpospores being the indirect

result, in which case the reproduction is said to be carposporic. In

A^aucheria and Rockweed the germination of the oospore gives a new

plant; we may properly, therefore, think of the structure resulting

from the fertilization of the egg in Nemalion (namely, the branches

of the carpogonium and the carpospores while forming) as a new

plant parasitic upon the parent.

(3) Reproduction loitJiout conjugation serves for rapid propagation
;

and at the same time for dispersion, since the spores are often motile,

and when unciliated float easily in the water.
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(4) Reproduction luith conjugation,'^ in the Algpe and other low

plants, is often associated with exposure of the plant to adverse con-

ditions, such as the approach of winter or drought or the old age of

the plant. It seems to be a mode of reinvigorating the species at the

moment when the production of a new plant is to be provided for.

It is clearly of the same nature as the fertilization of the egg cell in

the ovule of the Flowering Plants.

Reproduction icith conjugation {sexual reproductioii) in the Thallo-

phytes is of three types, as indicated above ; viz., 1) zygosporic,

2) oosporic, 3) carposporic. An important system of classification of

both Algae and Fungi (in which essentially the same reproductive pro-

cesses occur as in Alg?e) is founded upon these types.

FUNGI

438. Fungi may conveniently be defined as Thallo-

phytes lacking chlorophyll. In structure and life habit

many of them closely resemble certain AlgtC. In some

instances the resemblance is so striking that Ave may with

assurance regard the fungal forms, in these cases, as having

been derived from Algse, chlorophyll having been lost

through the adoption of a parasitic or saprophytic mode

of life. Parallel cases in Flowering Plants are furnished

by the Dodder (a parasite. Fig. 32) and the Indian Pipe

(a saprophyte, § 59).

439. Many of the species are unicel]ular and very

minute. When of more than one cell, the plant body is

generally filamentous. Even in the compact, fleshy forms,

like the Toadstools, the solid structures are built up of

an immense number of essentially independent threads.

The vegetative filaments of Fungi are termed hyphce

;

and the plant body composed of hyphse (aside from special

spore-bearing parts) is the mycelium.

440. The number of species of Fungi is very great,

and the tj^pes are extremely various. A few common
forms will be described in order, thereby, to present sev-

eral of the most important groups.

1 These two methods of reproduction are also termed the asexual and

the sexual modes, respectively.
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A common sjDherical form is
^ q q^q q q inch in

Bacteria

441. Tlie Bacteria (Fig. 301) include the smallest of

all living organisms. Even the highest powers of the

microscope fail to show much of their inner structure
;

so that at present very little is known of their relation-

ship to other groups. Our knowledge is confined to their

external forms, methods of multiplication, and modes of

life, with their effects, good and bad ; but this knowledge

is of the highest practical importance, since the Bacteria

affect the lives of other living beings, including man, in

very direct ways.

442. Size.

diameter ; the rod-shaped germ of consumption is from

three to nine times as long as this ; many species, however,

are considerably larger. Form. The

principal forms are (1) spherical,

(2) straight cylindrical, (3) spiral.

Movements. Many Bacteria exhibit

very lively movements. Locomotion

is usually accomplished by means of

extremely fine cilia (Fig. 301). Mul-

tiplicatio7i commonl}^ takes place by

fission. Each individual divides into

two parts, by transverse division,

each part becoming a new individual.

Under favorable conditions— abun-

dance of food and considerable

warmth— the Bacteria ma}" double

in numbers about every half hour.

In this way enormous multitudes may
result even from one original indi-

vidual in a comparatively short time.

Low temperatures retard growth and

division : hence the utility of ice in preserving foods in

warm weather. Under certain conditions Bacteria pass

into a spore condition, in which they become higlily

resistant to destruction by heat or drying. In a dry

301. Bacteria, highly mag-
nified : a, the germ
of typhoid fever,

stained to show the

cilia; h, a spiral

ciliated form ; c, a

rod-shaped form, in

chains ; d, a spheri-

cal form. — a, b,

from ExGLER and
Prantl.
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state the spores of some species may live for years. They

are not necessarily killed by boiling. Only repeated or

greatly prolonged boiling will sterilize liquids, i.e. free

them from all Bacteria ; though a single boiling will kill

all active Bacteria present. Prevalence. Bacteria are

present in considerable numbers in ordinar}' air and in

most fresh waters. They are very abundant in most

soils. They abound in many milk supplies and are present

in butter, cheese, and other foods. Subsistence. Bacteria

are (1) saprophytic and (2) parasitic. The parasitic

species may cause deadly diseases in animals (including

man).

443. Effects. Bacteria bring about chemical changes

in the substances in which they live. Such changes are

:

the decay of the dead bodies of animals and plants ; the

fermentation (souring) of milk; the ''ripening" of cream

and of cheese ; and the conversion of the alcohol in cider

into the acid of vinegar. In the manufacture of butter,

cheese, and vinegar, therefore, Bacteria play an important

part. Other instances of their usefulness in the arts

might be given.

Among diseases known to be due to Bacteria are influ-

enza, erysipelas, scarlet fever, typhoid fever, consumption,

leprosy, lockjaw, and cholera. The principal source of

harm is the production of virulent poisons in the blood.

In spite, however, of the dangerous character of the para-

sitic species, the Bacteria are on the whole a highly bene-

ficial group of organisms. The dissolution of dead organic

bodies, and the enrichment and preparation of soils for

the uses of higher plants, effected by Bacteria, are very

important services.

Yeasts

444. If one examines microscopically a small portion of

yeast cake sold for raising bread, he finds (along with

starch grains from the potato used in making the cake)

numbers of small, colorless, unicellular plants, broadly

elliptical or somcAvhat ovate in outline, and of various
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sizes (Fig. 302). Though very small plants, the Yeasts

are larger than most Bacteria, averaging perhaps ^o}iOQ

inch in length. Each cell consists of

wall and protoplasmic body, generally

including refractive granules and a

large sap cavity.

Reproduction. — New individuals are

formed not by division into two equal

parts, as in the Bacteria, but by a pro-

302. Yeast plants: 1
^ess of "budding." The Cell wall is

and 2 repre- pushed out at some poiut in a small
sent successive t i ii. i,* i

stages in the I'ounded swelling, which receives pro-

process of bud- toplasmic contents from the parent cell.
^^^'

It increases in size and is finally cut off

by a new cell wall ; though it may long remain attached

to the parent cell. Before its separation it may itself bud

in one or more directions, and thus irregular colonial

growths arise. Yeasts may multiply very rapidly, an

entire new generation appearing in a couple of hours.

There are many different sorts of Yeast. The usefulness

of all Yeasts, however, depends upon their power of

decomposing certain sugars, with the resultant formation

of alcohol and carbonic acid gas (that is, their power of

exciting alcoholic fermentation). In beer and wine

making, alcohol is the product sought ; in bread raising,

on the contrary, carbonic acid gas is the useful product,

its bubbles giving the bread its lightness.

Bread Mold (Rhizopus)

445. If fresh moist bread is placed in a tightly closed

dish in a warm place, within a few days a thick growth

of fine white mold will probably make its appearance,

unless special precautions have been taken to prevent such

a result. That the plant may be secured mthout failure

by such means of course demonstrates the prevalence of

its minute spores in the air, or in the dust which has

settled on the bread or on the dishes used. If we were to
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follow a spore to its destination and observe its develop-

ment, we should find that after soaking up some of the

juices of the bread it germinates by putting out a trans-

parent hypha (Fig. 306). The hypha grows by further

absorption of food matter, increases rapidly in length.

303. Bread Mold : S, a sporangium ; ?', rootlike organs.

branches repeatedly, and thus ultimately develops into a

complex mycelium running over the bread and sending

hyphae into the interior. All portions of this mycelium

may be in communication internally, for there are no

cross walls, or septa. In this respect Rhizopus is like

Vaucheria.

446. Reproduction.— Special erect filaments are soon

sent up, at the summits of which white globular sporangia

A B c
304. A, young sporangium ; B, section of a mature

sporangium ; C, sporangium after rupture of

the exterior membrane {w).

305. A spore of Bread
Mold, more high-

ly magnified.

are formed (Figs. 303, 304). At maturity both turn

black. The numerous spores are ovate bodies (Fig.

305), covered with cell walls which protect them from
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the chief danger which besets all very small organisms

ex230sed in the air, namely, drying. Where the Fungus

spreads away from the bread along the bottom of the

dish, it is seen that the sporangial stalks arise in groups

at points where the hyphse touch the dish, at wdiich

points also rootlike organs appear (whence the name
Rhizopus, 7'oot footed'). The wdiole has very much the

habit of a Strawberry plant propagating by runners

(Fig. 303).

A B

306. Germination of 307. Conjugation of Rhizopus : A, B, C, D, suc-

the spore. cessive stages in the production of the

zygospore.

447. Under certain conditions short lateral branches

spring out near one another from neighboring hyphse and

grow until their tips are in contact (Fig. 307). The

end parts of the branches become cut off by septa. They

are the gametes^ which fuse after the w^alls have been

absorbed at the point of contact. The result is the

formation of a thick-walled resting spore, or zygospore

(Fig. 307, z).

Water Molds (Saprolegnaceae)

448. The best way to secure material for the study of

these plants is to bring in a large handful of decaying

leaves from some pond hole or bog where water stands,

throw them into a jar of water, and after them throw in

either dead insects or succulent shoots of seedlings killed

by heat. Upon these food materials the spores of the

Water Molds from the dead leaves will fasten and ger-
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miiiate. The short floating fiLaments, often much stouter

than those of the Bread Mokl, may be distinguished by

the naked eye. Under the microscope they are seen to

compose an unseptate branching mycelium, wliich pene-

trates the object upon which it grows.

449. Reproduction. — The more or less swollen ends of

some branches are seen to be filled with dense protoplasm

and to be cut off by

septa to form the

zoosporangia (Fig.

308, A). The con-

tents finally breaks

up into numerous

rounded bodies which

finally escape from a

terminal opening in

the zoosporangium.

These bodies, the zoo-

spores., in some spe-

cies are motile from

the time they are set

free ; in other species

just after ejection

they surround them-

selves by a delicate

cell wall, from which

they soon escape and

swim away, soon to

germinate.

450. Resting oo-

spores are formed

from Qg^ cells, pro-

duced in spherical

oogonia (Fig. 308,

d), fertilized from

antheridial tubes (Fig. 309), which penetrate the oogonial

wall in order to reach the Qgg cells. After fertilization

the oospore surrounds itself with a thick wall.

308. Water Mold: A, zoosporangium; B, es-

caped zoospores, before becoming motile
;

C, zoospores in the active stage; D,

oogonia and antheridia (a). The lower

oogonium contains an unfertilized egg
cell (e), and two young oospores (o) ; the

upper shows four mature oospores {sp).
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451. This process differs from oospore formation in

Vaucheria chiefly in the usual presence of several egg

cells in each oogonium, and in the con-

duction of the fertilizing cells (or nuclei)

to the egg cells by means of tubes. In

Vaucheria, it will be remembered, the

fertilizing cells are an-

therozoids. Frequently
309. Fertilizatiou of • xtt , ivr u ^i

Water Mold: "^ ^^^^cr Molds there

a, antheridiai is this further peculiar-

ity, that without fertili-

zation egg cells become oospores capable

of germination.

452. It is from resting oospores in the

dead leaves that the plant is obtained

for study, as recommended above. The

oospores on germinating shortly give rise to zoospores

(Fig. 310), and these infect the dead flies, etc., thrown

into the water.

310, Germination of

the oospore

:

a, zoosporan-

gium ; s, zoo-

spores.

— De Bary.

Sac Fungi (Ascomycetes)

453. The name Sac Fungi or Ascomycetes (asciis^

sac, and mycetes^ fungi) is given from the fact that

spores are borne in more or less oval, club-shaped, or

elongated sacs at the ends of hyphse (Fig. 313). The

sacs may be present in large numbers and are generally

grouped in special structures, or " fructifications," built

up from the mycelium around the sac-bearing hyphye.

The following common forms will serve to familiarize the

student with prevailing types of fructification, for it is

by the forms of these structures that the different Sac

Fungi are chiefly distinguished.

454. Peziza.— Common species of Peziza are most readily

found growing on rotting logs and sticks, though many

spring from the soil. The mycelium of septate threads

spreads through the substratum for absorption of decaying

organic matter. The fructification, known as apothecium^

is in many species saucer-shaped (Fig. 311), in others
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bowl-shaped, or even club-shaped. The largest have
apothecia several inches across, but the commoner kinds

y j3

311. Peziza on wood. 312. Section of apothecium;
/i, hymeuium.

are a quarter inch or less in diameter. The interior of

the saucer is lined by a layer (liymenium, Fig. 312) made
up of spore sacs (Fig. 313) and sterile filaments that

grow up between them. When ripe,

the (eight) spores escape by the rupture

of the sac (^asciis). On germinating, the

spores give rise to mycelia, the apothe-

cia not ap-

pearing for a

considerable

time.

455. Micro-

sphaera Alni,

one of the

Powdery Mil-

dews, is par-

asitic, often

on the leaves

of Lilac (Fig.

311). The
mycelium

spreads over the surface of the

leaf and sends haustoria (suck-

ing hyphse) into the interior.

In the earlier part of the season

simple erect filaments arise, at 314. Lilac leaf, infected by Micro-

the ends of which spores are
spiaera.

formed (somewhat as in Penicillium). Later, fructifica-

A part of the liy-

menium, great-

ly magnified : a,

an ascus
; /, a

sterile filament.
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315. A peritheciuni brok-

en open to show
the asci.

^

tions are produced on the leaf surface, appearing to the

naked eye as minute rounded black bodies. These are

the perithecia (Fig. 315) which in-

close the spore sacs. The perithecia

bear radial appendages.

456. Aspergillus, a very common
fine mold on dry bread, cake, cheese,

preserved fruits, etc., should be men-

tioned here, since, though it is really

an Ascomycete, it would not be rec-

ognized as such at one stage of its

existence. On first appearing upon

tlie given substratum the mycelium sends up great num-
bers of erect branches ending in globular heads, from

which are produced spores in chains

radially arranged (Fig.

316). At a later stage

of its history the myce-

lium gives rise to small

rounded fructifications

inclosing the character-

istic spore sacs of an

Ascomycete. In like ^^"^

manner other members
of this group are known
to pass through two stages of develop-

ment differing in the

method of spore bear-

ing. Penicillium, a very

common blue mold (Fig.

318), is an example.

457. The Rusts. — Many Fungi un-

dergo remarkable transformations in the

course of their life history. This is very

marked in the case of the Rusts, of which
the common Rust of Wheat (Puccinia

graminis) may be taken for description.
T^ • p . .1 -. T - P ^TTi 318. Sporophore
It mtests the leaves and stems or \\ heat, Peniciiiiiun.

Fruit of Asper-

gillus, with
asci (a).

— Kny.

316. Section of the

sporophore of

Aspergillus.

—

Kny.
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Rye, Oats, and various other grasses. The first appear-

ance of this Fungus in the spring that one is at all likely

to see, however, is not upon a grass,

but on the leaves of the common
Barberry, in the form of thick-

ened red patches. On the under

side of these areas, embedded in

the leaf tissues, are then found the

so-called cluster cups, or fructifica-

tions (Fig. 319),

filled with chains

of rounded spores.

New spores are

formed at the base

of the chains while

the terminal ones

fall off and are

carried by the winds to the Wheat (or

other grass). The mycelium produced

from these spores penetrates the body

of the new^ host,

where it increases

largely, working

damage to the

Wheat, and form-

tsp

319. Section through a clus-

ter cup of Puccinia in

the leaf of Barberry.

320. A stalk of grass

with spores of

Puccinia break-

ing through the

epidermis in

dark patches.

ing at the surface

masses of spores

for the further

spread of the disease. The spores

produced on the Wheat are differ-

ent both in shape and in the manner

in which they are borne from the

spores of the cluster-cup stage on

Barberry. Moreover, on Wheat
the spores are of two sorts (Fig.

321) : (1) unicellular uredospores^

prevailing until late summer or fall, the office of which is to

spread the Rust by immediate germination on being blown
OUT. or BOT.— 13

321. Uredospores and a te-

leutospove (0 of Puc-

cinia.— De Bary.
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to uninfected plants ; (2) two-celled teleutospores^ charac-

teristic of the latter part of the season, thick-walled, and

fitted to survive the winter. While still

remaining on the dead stalks of the grain

in the following spring, the teleutospores

germinate. Each cell puts out a short

filament (Fig. 322) ; and on the sides of

these filaments small spores called spo-

ridia are formed. Finally, by these spo-

ridia the Barberry leaves are infected,

and the life cycle is brought to the point

at which this description was begun.

458. Puccinia graminis is one of many
Fungi adapted to different hosts at dif-

ferent periods of their life history, and

failing to develop) if the proper hosts are

not met with at the particular stages

when they are required. The sporidia

of this Rust germinate only on Barberry;

while the cluster-cup spores and uredospores of the same

Fungus refuse to develop except on certain grasses

(Wheat, Oats, Rye, etc.).

322. Germination of

the teleuto-

spore {t) ; s,

s, the spo-

ridia.

— De Bary.

Basidiomycetes

459. The Basidiomycetes include the Toadstools and
Fuli'balls and then relatives. The mycelia usually live

saprophytically in soil, leaf mold, decaying wood, etc.^

The fructifications whic'ii arise may be simple layers of

tissue, coating the surface of the substratum, as in the

whitish or brownish incrustii'g growths found everywhere
on the under sides of rotting sticks ; but in the majority
of cases they are stalked structiires.

In the common Toadstool (Fig. 323) the stalk (stipes, s)

supports a cap (pileus.p) from whidh depend radial gills (la-

mellce, I). Upon the surfaces of the.?® gills the sporiferous

1 Some Basidiomycetes are parasitic ; for ex'^^Pls, the Eungus which
causes on Azalea and allied plants the growths k^^^^n as "May Apples."
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layer (liymeniiir)i) lies. Figure 325 shows part of the cross

section of a gill. The spores (s) are borne, usually in fours,

on enlarged hy-

pha tips called

h a sidia (b) .

This character

— namely, bear-

ing spores on

basidia — has

given the group

(^Basidiomycetes)

its name.

460. Other types

of fructification. —
The Basidiomyce-

tes furnish the col-

lector a great vari-

ety of curious and

interesting forms.

in almost any woods will bring

some of them to light. The hyme-

323. Fructification of a toadstool nial layer is variously disposed.

In some incrusting forms men-

tioned above {Corlicium) it is sim-

ple (not folded) ; in Clavaria (Fig.

326) it covers the coral-like branches ; in Hydnum (Fig. 327) the hy-

.S24. A part of

the myce-
hum.

A little search

Fructification of a toadstool

{Amanita phalloides) : p,
pileus, or cap ; I, lamellae, or

gills.

325. Section of a gill, highly magnified : B, basidia; S, spores.
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menial surface is thro\Yn into teeth ; in the Poly-

porus sub group (Fig. 328) the arrangement is

exactly the reverse, for the hymenium lines the

numerous pores. Branches, teeth, pores, and gills

are all devices for increasing the extent of spo-

riferous surface.

326. Clavaria.

327. Hvdnum. 328. Polyporus : p, pores of the

under surface.

LICHENS (Figs. 329, 330)

461. Lichens form gray or yellowish patches on rocks

and trees, festoons on the branches, and incrusting sheets

and spongy mats on barren soil. They are commonly

known as " Moss "— a wholly

wrong name, as will be seen when

329. A lichen {Fhyscia stellaris) :

a, apothecia.

330. Usnea barbata.
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331. Section of a lichen

thallus.

we come to the real Mosses. A section through a Lichen

thallus (Fig. 331) shows large numbers of green cells

having much the appearance of such unicellular Algse as

Pleurococcus and Nostoc, held in the

meshes of a tissue made up of filaments

resembling Fungus hyphcC. These

appearances represent the truth of

the matter. Lichens are composite

growths in which certain unicellular

Algge and certain Fungi take part.

Figure 332 shows how this union be-

gins. The spore of a Fungus has

fallen near a cell of Pleurococcus.

The young mycelium is already ap-

plied to the Alga, which has divided.

Further development consists in the

extension and branching of

the mycelium, and the multi-

plication of the algal cells; the

construction, by these means,

of a tliallus having certain

distinguishing peculiarities of

structure, according to the

kind of Fungus and the kind of Alga concerned ; and

finally, the production of a spore-bearing body, hi many
Lichens this fructification is an apo-

thecium (Fig. 329, a) very like that

of Peziza, with a hymenium con-

taining spore sacs or asci (Fig. 333).

Most of the Lichen Fungi are Sac

Fungi. They are parasitic upon

the Algse and cannot exist without them. The Algse,

however, are known to be able to exist perfectly well

without the Fungi.

^

A B
332. First stages in the formation

of the lichen thallus. —
BORNET.

333. Section of an apothe-

cium.

1 Symbiosis (as the word is understood among English-speaking

botanists) is the living together of unlike organisms for mutual advan-

tage. Many botanists regard Lichens as examples of symbiotic accom-

modation.
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LIVERWORTS AND MOSSES (BRYOPHYTES)

462. The account of Chlorophyllous plants was inter-

rupted at the end of the section on Red Seaweeds. A
series of colorless forms (Fungi) was then introduced, in

general structure and often in detail closely resembling

Algse. We return to chlorophyll-bearing plants at a point

where the ascending line of vegetable life leaves the

waters to become henceforward very largely terrestrial.

463. The words " line " and " series " are not to be understood in

too restricted a sense. For example, in Algae several seeming lines of

progressive development, running more or less side by side, are to be

discerned ; and the same may be said of any large group of plants.

Moreover the " line " or " series " is never continuous,— is in fact

merely a succession of considerably separated groups, through which

run certain general principles of structure. In the grand series begin-

ning with unicellular Algae and ending with Flowering Plants, many
breaks occur. That is, at certain points new features appear in the

plant body, not matched by anything in any known lower form. It is

not to be imagined that the whole organization is new— that the

break in the series is absolute. The nature of the cells upon which

the whole character of all vegetable life depends is always the same,

and certain reproductive processes are always essentially the same.

By the interruption of the series, we mean that in considering the ori-

gin of certain plants we are unable to find anything which we can

regard as their near ancestry in the lower grades. This is the con-

dition in the Liverworts. We may suppose they sprung from an

algal stock ; for the plant body is an expanded thallus, the habitat is

often damp earth or even water, and reproduction is brought about

through fertilization of an egg cell by antherozoids, as in many Algae.

But there is nothing by which we can fix the Liverworts as near rela-

tives of any particular one of the existing algal groups.^

464. Marchantia (Fig. 334), one of the commonest of

the Liverworts, is found growing prostrate upon the

ground in damp situations. The ordinary length is an

inch or two. The thallus forks frequently, and the

branches grow forward while the oldest portion of the

thallus continually dies away ; so that finally the branches

1 By some authorities the Liverworts have been regarded as related

to the Stoneworts ( Characece) or the like ; by others to be descendants of

Algae resembling Coleochaete, the Water Shield.
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become separate individuals. The plant is attached to the

ground by absorptive hairs, or rhizoids. Above, the sur-

v,r

334. Marchantia : A, thallus with rhizoids (r), cupules (c), and archegonial

branch (6) ; B, section of archegonium, the fertilized egg (e) having

divided once; C, disk of fruiting branch cut to show sporogonia

(m, w, o) ; D, opened sporogonium with enveloping sheath {pe), and

remains of old archegonium {ar).

face is seen on close inspection to be divided into small,

slightly raised areas, each with a pore at the summit.

The pore leads into a chamber (Fig. 335), from the floor of

which rise short fila-

ments or rows of richly ^ ^
chlorophylions cells—
the chief assimilatory

tissue. This arrange-

ment has the same ef-

fect as that of the loose

tissues in the leaf of

Flowering Plants (see

Fig. 382), where pores (stomates} give free passage to gases,

while the epidermal covering retains moisture.

335. Section in upper part of thallus to

show pore (p) and assimilating cells

(oc).
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337. Section of the disk; a, an-

theridia.

465. Re])roduction.— Upon the upper surface, over the

axes of growth, or midribs, small cup-shaped structures

called cupules (Fig. 334, A, e) are found. From the bottom

of each, several small lens-shaped bodies, composed of a con-

siderable number of cells, arise ; they are known as gemmce

(literally huds). When set free and scattered by rains and

running water they develop directly into new plants.

This is vegetative ijrojjagation much resembling the propa-

gation of Lilies by bulblets and various other Flowering

Plants by offsets. Gemmpe serve the same purpose as

zoospores in the Algse, namely, rapid multiplication.

466. A second reproductive pi^ocess is now to be de-

scribed, in which gametes much like the equivalent bod-

ies in Algse

take part. In

late spring

and in ear-

ly summer
erect, more

or less umbrellalike, branches are

found. They are of two kinds. In

one case (^cmtlieridial branches^ Fig.

336) the termination is a disk with

scalloped margin. In the other the

stalks end in a disk from which

fingerlike rays

project (Fig.

334); these are

the archegonial

branches. In

depressions of the scalloped disks

stand the short-stalked antheridia.

The large cell of the anther-

idium (Fig. 338) becomes divided

into a great number of smaller

cells, in each of which a single 338. Antheridium : auther-

antherozoid is formed. The an- ozoids (az). highly

magnified.

therozoids are like those of Rock- —Sachs.

336. Antheridial branch.
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weed— and like the zoospores of many Algse— in hav-

ing two cilia for locomotion.

467. The archegonial branches bear on the under side

at the base of the rays rows of flask-shaped organs called

arehego7iia (Fig. 334, b). In the archegonium an egg cell

(e) is situated at the center of the enlarged basal jjart.

When ready for fertilization the Qgg may be reached

through the canal in the slender portion, or neck, of the

archegonium. When the dew is on the plants the anthero-

zoids make their way to the archegonial branches (which

at the season of fertilization are not much grow^n), and

swarm to the mouth of the archegonia. One of them
passes through the canal and fuses with the Qgg cell.

468. In most cases of oosporic reproduction in Algae

and Fungi, it will be remembered, the oospore falls from

the parent plant before it germinates. In Nemalion,

however, fertilization of the Qgg gives rise to a structure

organically united to the original plant ; this structure

ultimately bears spores (carpospores), serving to dis-

seminate the species. Marchantia is like Nemalion in

the noteworthy fact that the oospore gei^minates in posi-

tion^ and gives rise to spores 07ilg after an interval of

growth upon the parent playit. For after fertilization the

oospore divides into two, then into four, then into eight

parts, and so on. The mass of cells thus originating

grows and finally forms a stalked spore capsule (Fig.

334, c, d), or sporogonium. The foot of the sporogonium

is embedded in the tissue at the base of the old arche-

gonium (ar).

469. The spores are numerous, free, rounded or some-

what angular, walled cells. When the capsule bursts, one

sees that it contains a great number of fine threads mixed

with the spores. They have the property of twisting and

untwisting with changes of atmospheric moisture, and so

serve to give the spores to the winds from time to time.

From the spores new plants develop.

470. The archegonium is a structure that is found in

no plant lower than the Liverworts. As we go upward.
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however, the archegonium appears in all the cryptogamic

forms, and even m the Gymnosperms among Flowering

Plants. In Liverworts and all plants higher in the vege-

table series the fertilized egg cell germinates in 2^osition^

and develops to a spore-bearing body.

471. Other Liverworts.— Some of the Liverworts are simpler than

Marchantia. The archegonia and antheridia are borne by the thallus

without the forma-

tion of special erect

branches. The
structure of the spo-

rogonium (spore-

bearing body) dif-

fers widely in other

339. A foliose Liverwort. members of the

group also. Many
of the species— e.g. many small forms found on tree trunks— show a

distinction of stem and leaf (Fig. 339). Between thalloid and leafy

forms gradations are found. The essential structure of archegonium

and antheridium is the same throughout the group.

472. Mosses are closely related to the Liverworts. The

foliose (leafy) Liverworts might indeed at a casual glance

be mistaken for Mosses. In the latter, however, the

leaves are generally arranged

radially about the stem (Fig.

340) ; while in the foliose Liver-

worts, as seen from Fig. 339,

the leaves are so disposed that

the whole shoot has a flattened

character in accordance with

the creeping habit.

473. The ^Mosses live in

ver}' diverse situations. Some
common species grow wholly

submerged in running water

like AlgEC. Again, many com-

mon species inhabit extremely

dry places, like the bare face

of rocks, where there is no soil but dust and debris col-

lected by the Mosses themselves, and where the plants can

340. A Moss shoot after the pro-

duction of a sporogonium

:

s, spore capsule ; o, opercu-

lum; c, calyptra.
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341.

have water only when clew or rain falls. Other kinds live

in the crevices of bark on tree trunks ; others on soil. The
Sphagnum Mosses live in bogs, of which they sometimes

form the chief vegetation. Peat from

these bogs (used for fuel in some coun-

tries) is to a considerable extent made

up of the dead stems and leaves of these

Mosses.

474. Reproduction is essentially the same

in Mosses as in Liverworts. On the end

of the stem, usually,

at the proper sea-

son archegonia (Fig.

341) are found. An-

theridia (Fig. 342)

arise in a similar

position ; but in

most species the

two kinds of or-

on dif-

The
antherozoid is motile by means of two cilia, and reaches

the archegonium and finally the Qgg cell wdien the plants

are wet. Fertilization

results, as in Liverworts,

in the production of a

(usually long - stalked)

sporogonium (Fig. 340).

The upper part of the old

archegonium may be car-

ried up on the growing

sporogonium as a cap

{calyftra, <?). The spore

capsule opens for libera-

tion of the spores by the

displacement of a lid (^opercidum^ o) in most Mosses.

475. When the spore germinates it gives rise, not to the

Moss shoot directly, but to a many-branched filamentous

342. Group of antheridia : (a)

and sterile filainents

(/) on the end of a gans OCCUr
Moss stem. ^ ^ ,

lerent shoots.

Archegonium
of a Moss

:

e, egg cell;

71, neck ; I,

lid (opening

before fertil-

ization).

— Sachs.

343. Protonema of Moss: 6, bud of Moss
shoot.— Frank.
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growth called the protonema^ which spreads over the soil

and resembles a filamentous Green Alga. Finally shoots

appear as buds on the protonema (Fig. 343).

476. It will be noticed that in the Bryophytes (Liver-

worts and Mosses) the fertilization of the Qgg cell does

not, as in most AlgJB, produce an oospore which separates

from the parent and develops into a new and distinct

plant. The fertilized Qgg remains in position in the

archegonium and gives rise to the spore-producing organ,

or sporogonium.

FERNS AND FERN ALLIES (PTERIDOPHYTES)

477. Most of the Ferns and Fern allies of to-day are

comparatively small plants, frequently with a creeping

habit ; some grow partly or wholly submerged ; while

several small species are floating plants. All this is in

strong contrast with conditions in former geological times.

In the Coal period Tree Ferns (now confined to the

tropics) were widely distributed.

Certain relatives of the modern

slender, creeping Club Mosses (Fig.

357) were trees from 60 to 80 feet

in height. Similarly some Equise-

tumlike plants, now represented

mainly by species from 1 to 4 or 5

feet tall (Fig. 358) were tolerably

stout trees 30 feet high. Forests

largely composed of these Crypto-

gams formed the immense coal de-

posits of that period.

478. Ferns are still numerous, and

in some places are predominant fea-

tures of the vegetation. In the

tropics they are especially abundant

In most com-

mon species the stem is a creeping

rhizome (Fig. 345), wholly or partly buried, so that all

that one sees is the foliage rising from the ground. Ferns

344. A tropical Tree Fern, ^nd larffC (Fiff . 344)— Keener. & v & J
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have true roots,— unlike Mosses and Liverworts, wliich

are attached only by hairs, or rhizoids.

346. Under side of a segment of Fern
leaf, showing sori.

345. Rhizome and leaves of the

Rock Fern.

347. Section of sorus: s, sporangia;
i, indusium ; b, blade of the.

leaf.— WossEDLO.

479. Spores are borne in

small sporangia (Fig. 348),

clustered in groups on the

under sides of the leaves (Fig. 347). Each cluster, or

"fruit spot" (sorus^^ is in many species shielded by a

membrane (indusium^ z). At maturity, and on the occa-

sion of certain conditions of moisture in

the atmosphere, the sporangium splits

at one side. The top is slowly thrown

far back, and then suddenly resumes its

former place. The
spores are ejected by

the violence of the

motion.

480. The germination of the spore

results in the formation of a small,

thin, heart-shaped body called the

prothallium (Fig. 349), in shape and

habit of growth much resembling a

small thalloid Liverwort. Prothallia of common sjijccies

are from a quarter to a half inch in diameter, and may

348. A sporangium.

349. Fern prothallium

:

ar, archegonia
;

an, antheridia.
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350

be found on bare, moist earth under Ferns ; or, better,

in greenhouses. They are attached to the soil by rhi-

zoids, most of which spring from a median thickening, the

cushion. On the under surface, mainly nearer the more

pointed end of the prothallium, hemispherical antheridia

are borne (Fig. 350, ^), in which the spiral, ciliated

antherozoids (Fig. 350, C^ have their origin. Arcliegonia

(Fig. 350, A) may be found on the same prothallia, nearer

the notched (younger)

extremity. In some spe-

cies^ however, antheridia

and arcliegonia are always

home on different prothal-

lia ; though the spores

from which the two sorts

of prothallia arise are

indistinguishable.

481. Fertilization of the
A, the archegonium with ^g^ (e), and .. . . , ,

canal (c) ; B, antheridium ; C, an- ^&& ^^^^ tdKCS piace Wnen
therozoid, very highly magnified.— the prothallia are wet
StRASBURGER. -Jl 1 •

1 jiWith dew or ram, by the

entrance of an antherozoid into the archegonium and the

conjugation of antherozoid and Q^g cell.

482. The result is the division of the Qgg and the for-

mation of an embryonic Fern plant (Fig. 351), in which

the beginnings of leaf, stem, and root

can soon be made out. Commonly
only one of the several arcliegonia which

may be fertilized gives rise to a per-

fected Fern plant. After the establish-

ment of the latter, the prothallium dies.

483. The entire life histoiy of the

Fern thus comprises two stages, that

of the prothallium (bearing arcliegonia

and antheridia), and that of the leafy,

spore-bearing plant. It will be recalled

that in some of the lowest Algse (e.g.

Vaucheria) the same individual plant gives rise to spores

351. Prothallium with

young spore-

bearing plant.
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(zoospores) germinating without fusion, and gametes

destined to conjugate. In Ferns it is plainly seen that

the two sorts of reproductive cells

(spores and gametes) are not borne

at the same period, but at very dif-

ferent stages of the life cycle. The

two stages regularly alternate. This

phenomenon is known as the Alter-

nation of aeneratioyis. That form ^- ^^^^^^^ ^^^^^g^ ^
•^

_
very youug Fern

(stage or generation) of the plant plant: s, stem; i,

that bears g^ametes (q^^ cell, anther- '^^^\: ^. root ;p, the
o V && '

^
prothallmm ; a, a,

ozoid) is called the gametojyliyte ; in remains of arche-

Ferns tlie prothallium is the gameto- meTster."
^''^^'

phyte. That form (stage or gen-

eration) which bears spores is the sioorophyte ; in Ferns

the leafy plant is the sporophyte.

484. The Fern prothallium corresponds to the thallus

of a Liverwort and the protonema and shoot of a Moss ;

for these structures all bear archegonia and antheridia.

The final result of fertilization in Liverworts and Mosses

is a sporogonium, i.e. a spore-bearing body. The final

result of fertilization in Ferns is also a spore-bearing

body— the Fern " plant." Sporogonium and Fei-n " plant

"

have the same origin ; they are therefore of the same

nature : both are sporophytes. The sporophyte of Liver-

worts and Mosses (the sporogonium) has no root, but is,

so to speak, parasitic on the parent plant, or gametophyte.

The sporophyte of Ferns has a root, as well as leaves, and

after the very first is self-supporting. ^

485. Selaginella (Fig. 353) is usually a creeping plant

(a common species is ascending), with leaves dorsiventrally

arranged ; i.e. so placed that the shoot shows an upper and

an under side. Special branches are often given off below,

from which roots are sent out. The sporangia spring from

1 Alternation of generations is not confined to Bryopliytes and Pterido-

phytes, though in the Pteridophytes it is easier to see than elsewhere in

the vegetable kingdom. It is foreshadowed in the Thallophytes and occurs

in all plants above them.
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leaf axils in the terminal ''fruiting spikes " (Fig. 354).

They are of two kinds as concerns contents, and often as

353. Selaginella.

concerns size and color. The larger {macrosporangia, ma.

Fig. 354) each contain four large spores, or macrospores

;

the smaller {microsporangia, mi) con-

tain large numbers of very much
smaller microspores. Macrosporangia

are found only in lower axils, or else

only in axils on one side of the spike.

Leaves with which

sporangia occur, as

here, are termed

sporophylls.

486. In the af- 355.

ter development of

the spores Selagi-

nella departs in a

354. Fruiting spike of remarkable man-

ner from the Ferns. The spores of

Ferns give rise to distinct structures

(prothallia) upon which archegonia

and antheridia are produced. In

Selaginella the germination of the

spore goes no farther than the formation of a number of

cells within the original spore walls. Moreover, the nature

of these internal formations is different in the two kinds

ma.-

Sectiou of micro-

spore: s, cells

in which an-

therozoids ori-

ginate
; p, pro-

thallial cell.

Fruiting spike of

Selaginella (/),
and the same in

section magni-
fied : ma, macro-
sporangium ; mi,

microsporangium.
— GOEBEL.
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356. The macrospore
with prothallium

(p) bearing ar-

chegonia at the

time of fertiliza-

tion.

— Campbell.

of Selaginella spores. In the microspore these cells,

filling the whole interior, compose an anthericlium, with

only the slightest rudiment of a prothallium ; and
within this antheridial body are formed antherozoids.

In the macrospore a reduced prothallium appears. Tliis

finally increases sufBciently to burst

open the spore at one end (Fig. 356)

;

and on the exposed surface several

archegonia develop. Fertilization

takes place after the spores have

fallen to the ground, when water is

present to allow the antherozoids to

make their way to the archegonia.

Then, as in Ferns, an embryonic plant

is formed, which soon develops stem,

root, and leaves.

487. Two points are to be particu-

larly noted with regard to the repro-

duction of Selaginella

:

(1) Spores are of two kinds as regards (a) origin, (li) size,

(c) ultimate development. For they originate in different

kinds of sporangia, are very unequal in size, and give

rise to antheridia and archegonia, respectively. This con-

dition is foreshadowed in the Ferns, of which some species

have two sorts of prothallia (§ 480). Here (in Selaginella)

the differentiation extends to the spores and sporangia.

(2) The gametophyte (prothallial structure) is reduced

so much that it is held in the original spore walls, and has

lost all independence, possessing neither chlorophyll nor

rhizoids.

488. Other Pteridophytes Avhich one will frequently

see are Lycopodiiim^ the Club Moss, and Equisetum^ the

Scouring Rush or Horsetail.

489. Lycopodium (Fig. 357), to be met with in woods

and old pastures and in partly shaded situations, resem-

bles Selaginella in general habit, except that the leaves are

usually arranged radially. The rhizome runs close to the

ground or in tlie soil, and sends up erect branches. Spo-

OUT. OF BOT. 14
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&#

rangia, all of one sort, are borne in leaf axils (s, Fig. 357).

The sporangial leaves are usually grouped apart in a " fruit-

ing " sj)ike. Spores are of one

kind, and give rise to prothallia

which in many species are fleshy,

tuberculate bodies, leading a more

or less subterranean existence.

Fertilization and the growth of

the sporophyte have much the

same history as in Ferns.

490. Equisetum, the Horsetail,

or Scouring Rush (Fig. 358),

grows preferably in

^4 ij^^ sandy soil, and often

in moist situations.

One of the common-
est species is to be

found along railroad

banks.* The north-

ern species are, in

general, a foot or so

tall, though in the

tropics Equisetum

giganteum^ a slen-

der, clambering species, reaches a heiglit of thirty feet.

491. The upright shoots spring from a running base.

The stem is clothed at the nodes by short sheaths of con-

joined scaly leaves. When branches arise they spring

from the nodes and display the same arrangement of

reduced foliage (Fig. 358).

492. The terminal portion of fertile shoots is converted

into a spore-bearing region (/), in which the leaves are

peculiarly modified (Fig. 358, B^ C). They are peltate in

form, and bear on the under (or inner) side pocketlike

sporangia projecting toward the stem. The spores are

very numerous. Each one is provided with two narrow

strips of membrane (called elaters. Fig. 358, i>), fastened

to the spore at their middle points, the four extremities

357. Lycopodium: /, fruiting ponion; s, spo-

rangium in axil of a sporopliyll.
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extending like arms when dry, but curling up suddenly

when moistened by water or damp air. If a lot of the

dry spores under the microscope

is gently breathed upon, it is seen

that the elaters almost instantly

curl ; and in doing so the elatenii

of neighboring spores become en-

tangled, so that the hitherto dust-

like heap becomes a coherent fluffy

B

A D
Equisetura: A, a shoot

bearing a fruiting cone

(/) ; B, axis and spo-

rophylls of the cone

;

C sectional view of a

sporophyll ; D. a spore.

mass. This entanglement of the

spores is of importance in the

economy of the plant, from the

fact that the prothallia to which

they give rise are of two kinds.

One kind bears archegonia alone,

the other only antheridia. If

archegonial and antheridial pro-

tiiallia were separated, evidently n

fertilization of the Qgg cells by

the antherozoids could not take

place, and new Equisetum plants

would not be produced. The pro-

thallium and its organs are so much like corresponding

structures in Ferns that no sejiarate description need be

given here.

Relationship of Cryptogams and Phanerogams.— Suppose in the ma-

crosporangium of Selaginella only one macrospore were to mature

;

that this macrospore were to remain permanently in the sporangium

;

that the prothallium were to be still further reduced, so as not to burst

the macrospore Avail ; that the microspore should be brought to the

macrosporangium, and put out a tube, which, penetrating into the

macrospore, should conduct the antherozoids to the archegonia ; and

that the resulting Selaginella plant should develop and form its first

pair of leaves quite within the macrospore,— then we should have

an arrangement very like what actualh^ exists in ovule, pollen, and
seed in Flowering Plants. The embryo sac of Phanerogams is

regarded as a macrospore remaining in its sporangium (nucellus of

ovule, the integuments representing the indusia of some Pterido-

phytes). The several nuclei of the sac probably represent cells of a

reduced prothallium, the e^g cell standing for the egg cell of an arche-
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gonium. In the embiyo sac of Gymiiosperms (Conifers, etc.) a defi-

nite prothallial tissue is formed with rudimentary archegonia at the

summit.

The pollen grain of Phanerogams corresponds to the microspore

of Selaginella. At the time of fertilization there are three or more

cells in the pollen grain and tube. These cells— like those in the

developed microspore of Selaginella— are regarded as prothallial in

character, two of them (those which pass through the pollen tube to

the embryo sac) being equivalent to antherozoids. In some Gyrano-

sperms the fertilizing bodies from the pollen are motile, like the an-

therozoids of Pteridophytes.

Thus the gametophyte of Flowering Plants is wholly within embryo

sac and pollen grain. In Liverworts the gametophyte (vegetative

thallus) is larger than the sporophyte (sporogonium). In Ferns the

proportions of the alternating generations are reversed, the gameto-

phyte being much the smaller. In Flowering Plants reduction of

gametophyte and increase of sporophyte have been carried to an

extreme. The carpels and stamens of Phanerogams are the spore-

bearing leaves, ovules (or their nucelli) and pollen sacs being spo-

rangia ; carpels and stamens are therefore often termed sporopliylls.

XVII. THE MINUTE ANATOMY OF FLOWERING
PLANTS

493. Cellular structure. — Attention has already been

called, incidentally, in several places, to the fact that plants

are made up of definite members of small size, called cells.

All new cells are formed from preexisting cells. Com-

monly this comes about by^ division : the original cell

divides to form two or more, each of which may increase

by independent growth, and in turn give rise by division

to new cells. The ver}^ first cell of the embryo has a

different origin, however. In fertilization, a nucleus from

the pollen tube, entering the embryo sac of the ovule,

fuses with a nucleus there found (see Fig. 164). As the

result of this union the initial cell of the new plant is

formed within the embryo sac. All future increase pro-

ceeds by division and independent growth.

494. The cell, then, is the unit of plant structure. —
It is the unit also of plant activit}^ Whatever activities

the plant as a whole manifests— such as growth, move-
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ment, absorption of food material, assimilation — these

activities are carried on by the cooperation of the cells

composing the plant. This being the case, it is important

to know something of the structure of the typical vege-

table cell.

495. Structure of the cell. — In illustration of the

typical vegetable cell, we might select cells from the apex

of a growing stem or root,

or from a leaf rudiment, or

from the young, growing

fruit. Thin sections cut

from any of these regions

would show, under the com-

pound micro-

scope, the

CeiiS as Sev- 359. Sectioual view of young ceils from

eral angled, the root tip.

thin - walled components of the tissue

(Fig. 359).

496. The living substance of the cell is

protoplasm. It lias been described as being

of a jellylike consistency. A better illus-

tration of the semifluid, yet cohesive, prop-

erties of protoplasm is afforded by the raw

w^hite of egg. The fluidity varies in differ-

ent portions of the protoplasmic body of the

cell, some parts being relatively firm, oth-

ers containing a very large percentage of

water, and being, therefore, capable of

more or less rapid movement in circulating

of a Nettle, currents. In some cells in which the nu-

t^ermi^nai cleus is suspended near the center by
cell the cir- threads of protoplasm (Fig. 360), the cur-
culation of

,
-, • j 1 j_i 1

protoplasm I'^i^ts may be seen m the threads, passing

is indicated toward and away from the nucleus. Two
opposite currents may often be observed in

the same thread. In cells like the largest one of Fig.

362 the whole body of protoplasm, except that part

3G0. Stingin.L: hair
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directly in contact with the walls, may be in slow rota-

tion, dragging with it the nucleus. ^

497. The term protoplasm includes all the living constit-

uents of the cell. " The word protoplasm is a morpho-

logical term. . . . Protoplasm is not a single chemical

substance, however complex in composition, but is com-

posed of a large number of different chemical substances,

which we have to picture to ourselves as most minute

particles, united together to form a wonderfully complex

structure. ... In this mixture of substances, the wonder-

ful vital phenomena may very frequently be observed

(contractility, irritability, etc.)." ^

Of the protoplasmic cell contents we have to distinguish

a rounded central body, the nucleus (Figs. 359, 362, n), in

many young cells occupying a

considerable portion of the cell

space ; and the general mass,

aside from the nucleus, called

the cytojylasm.

The nucleus is denser than

the cytoplasm. It is made up

of definite parts, differing in

chemical constitution, definitely

arranged. Although actually

of extremely small size, the nu-

cleus is a highly organized

bod}'. It is the controlling part

of the cell. It is the first part

to divide when new cells are to

be formed, and in division

passes through a complicated

series of changes (Fig. 361), b}^

which equal shares in all the essential constituents of tlie

361 Nuclear and cell division

:

A,B,C, successive stages

;

n, region of the nucleus

;

c, cytoplasm ; d, d, begin-

nings of daughter nuclei.

In C, the original cell has

become divided internally

into two, each with a large

nucleus (n).

— GUIGNARD.

1 Stamen hairs of Tradescantia, cells of the leaf of Elodea canadensis

or of Vallisneria spiralis, and cells of Stonev^ort (Chairt), are objects in

which movements of protoplasm may be studied. See Goodale, Ch. VI.
;

Strasburger, p. 244.

20. Hertwig, "The Cell," p. 13.
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parent nucleus are assured to the two resulting nuclei.

Only after the nucleus of a cell has finished its division,

is the surrounding cytoplasm separated into two portions.

The production of two cells from one is completed by the

formation of a new transverse wall.

498. Many cells possess, in addition to the nucleus, pro-

toplasmic organs performing special offices in the general

work of the cell. Cells from the interior of the leaf, for

example Fig. 382, contain numerous rounded or lens-

shaped bodies, lying in the cytoplasm near the w^alls.

These bodies, colored green by the chlorophyll pigment

which they contain, are the

chlorophi/U granules or chlo-

roplastids. They give plants

their characteristic green

color. They are active in

carbon assimilation. Simi-

lar cell organs, with red

or yellow pigment instead

of green, give color to

fruits and flowers. They
are called cliromoplastids.

A thin external layer of

the cytoplasm next the cell

wall may be distinguished

by its superior clearness and

the absence of granulation.

It is very probable that this

really constitutes a sort of

membrane, possessing a closeness of structure and tenacity

above that of the rest of the cytoplasm. The remainder

of the cytoplasm is highly granular in appearance, OAving

chiefly to the varying density of the protoplasm itself.

Except in their earliest stages active cells contain inter-

spaces, or vacuoles^ filled with water and dissolved sub-

stances (Fig. 362). One large vacuole may fill the

greater part of the cell, the protoplasm forming a layer

next the wall. The watery contents of the vacuole or

362



216 MINUTE ANATOMY OF FLOWERING PLANTS

vacuoles is the cell sap. It is sometimes colored. The

red and yellow colors of healthy leaves are generally due

to colored cell sap in some of the cells, masking the

green of the chlorophyll granules. Bright colors of fruits

and flowers also are generally due partly to colored cell

sap. The cell sap may contain sugar in storage, as it does

in the root of the sugar beet and in the stem of the sugar

cane.

Certain substances belonging to the class oi formed mat-

ters (non-protoplasmic) are of such frequent occurrence

and are produced in masses of such

size in the cell that they should be

briefly described.

499. Starch. — Starch is the form

in which elaborated plant food is most

commonly stored. It is laid down in

the cells of storage organs, e.g. tubers,

in rounded granules (Fig. 363). When
these are considerably magnified they

are seen to be stratified, in evidence of

the mode of deposition of the starch in successive layers.

If the granules are

closely packed to-

gether, they may
become angular in-

stead of rounded.

500. Protein^ gran-

ules and crystals.—
The external stor-

age cells of wheat

grains afford exam-

ples of protein gran-

ules (Fig. 364). The
contents OI these 3(34. Transverse section near the outside of a Wheat
cells make up the

so-called gluten of

^ Protein is the name given to organic substance, whether of animal or

of vegetable origin, containing nitrogen and a small proportion of other

363. Starch cells from
Potato tuber.

grain : a, the husk (pericarp, integuments)

;

h, cells with protein granules; c, starch

cells.— TSCHIRCH.
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wheat, which is, or should be, a highly nutritious element

of wheat flour. In the cells of the potato tuber are to be

found examples of proteid matter formed

into cubical crystals. These granules and

crystals are storage forms of protein.

501. Crystals of calcium compounds—
calcic carbonate and oxalate— are of very

common occurrence (Fig. 365). These are

generally considered to be waste products

of the chemical changes going on in the

cells. ^ Other substances also occur in

crystalline form, but less frequently.

502. The account here given of the typi-

cal vegetable cell, as regards protoplasmic

structures and cell contents, is of course

brief and incomplete ; it is meant to be sco

suggestive of the extent of the subject.

The nature of the cell has been, and will

long continue to be, the object of tlie

investigations of numerous workers.

503. Certain cells of certain plants regtilarly contain

more than one nucleus each. And in not a few of the

lower cryptogams great numbers of nuclei exist within

a common wall. The many-branched plant body may
in such cases consist of one continuous chamber without

internal division walls. Each nucleus represents a single

cell, but there is no corresponding division of the cyto-

plasm.

504. The cell wall.— Early investigators assigned to

the cell wall the chief importance; but we now know that

life resides in the protoplasm, and that the wall is of

secondary importance. In many of the lower plants the

contents of certain reproductive cells break from their

walls, and swim freely forth (Fig. 285). Only after a

Cells contain-

ing needle-

like crystals

(raphides) of

calcium oxa-

late.

matters in addition to the carbon, hydrogen, and oxygen which compose
starch and sugar. Proteid substances enter directly, and as such, into

the composition of protoplasm.

1 It is quite possible that calcium oxalate is a storage form of food.
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period of active locomotion do they settle down and

become invested with a membrane. This fact, among

others, shows the essential independence of protoplasm in

cells, and the subordinate role of the wall.

The wall is a product of the protoplasm. New walls

are formed by the conversion of a portion of the proto-

plasm into the substance of the wall. In

young cells, and many old cells, this sub-

stance is cellulose^ chemically resembling

starch. It is a regular occurrence that

in certain of the cells of the plant body,

the protoplasm becomes at length wholly

converted into wall, when, of course, the

life of these particular cells is at an end.

In the later phases of this process, the

depositions may take a form differing

chemically from cellulose. We have, for

instance, in wood cells, lignified walls; in

cork cells, walls containing a fatty sub-

stance called suberin. Modified walls of

these sorts have physical properties differ-

ing from those of cellulose. For exam-

ple, the suberized walls of cork resist the

entrance of water, whereas the cellulose

of pith and the lignified walls of wood
take water into their pores readily.

Walls are seldom, or never, evenly

thickened when the depositions are con-

siderable, but certain areas remain thin,

even after the completion of the thicken-

ing process. Or the greater part of the cell wall may fail

to thicken, and then the depositions take the form of

raised markings on the interior of the AA^alls. Examples

are the annular and spiral ducts (Fig. 371).

505. Changes in the shape of the cell.— The cells of the

growing tips of the stem and root, and young and actively

dividing cells elsewhere, are, in general, nearly isodiamet-

rical. Subsequently, many of these cells become greatly

366 Wood fibers in

longitudinal
section: a,

part of the

wall showing
face view of

pits ; b, the

pits in section.
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changed in shape. Cells of the external layer are in

many instances flattened, in accordance with their protec-

tive function. Cells of strengthening and conducting

tissues, on the other hand, are frequently greatly elon-

gated. In the conducting tissues, elongated cells placed

end to end in rows become united into tubes or ducts,

the end walls being absorbed, wholly or in part, to allow

the passage of liquids.

506. Several of the principal modifications of cells should

now be described. We may begin with

wood flbers.

507. Wood, whether occurring in so-

called woody stems, or in succulent herba-

ceous stems, consists largely of fibrous

cells, associated, in most cases, with ducts,

or vessels. The fibrous cells are of a great

variety of form and appearance in differ-

ent plants ; but those which are termed,

in rather an indefinite way, tvood fibers,

are pointed cells, several times longer

than broad, having thickened and lignified

walls, and characteristically showing in

these walls numerous pits, i.e. spots where

the walls have remained thin or become

perforated in such a way as to allow com-

munication between the cells (Fig. 366).

508. Bast fibers. — These are found in

strands in the bark. They are generally

of considerable length, compared with their diameters.

Their walls are generally much thickened, so that the

internal space, or lumen, is small, as seen in cross section

(Fig. 367). Bast fibers give strength to the inner, stringy

bark of the Basswood, the Grapevine, the Leatherwood,

and so on. They constitute the fiber of Flax, from which

linen fabric is woven.

509. Collenchyma. — The name collenchyma is given to

masses of cylindrical or prismatic cells, having walls

thickened at the corners in a peculiar manner (Figs. 368,

3()7. Bast libers.

—

TSCHIRCH.
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368. Cross section of

collenchyma.

369.

369). These walls, when seen in cross section, have a

distinctive glistening ap-

pearance. Collenchyma

— tissue composed of

such collenchymatous cells

— is one kind of strength-

ening tissue. It is to be

found near the surface

of herbaceous stems, of

petioles, and of leaves, along the midribs.

510. Grit cells, or sclerotic cells, with very

much thickened hard walls, are exemplified

in the rind and external flesh of the pear,

where they occur in groups. The walls

are traversed by canals, of the same nature

as the pits spoken of above (Fig. 370).

Shells of nuts also

give good illus-

trations of cells

with walls simi-

larly thickened,

and affording pro-

tection by CODsequent firmness.

511. Cell union, or fusion, is

illustrated in the case of many ducts, in which

it is impossible to distinguish the original cells,

placed end to end. The ducts of the wood are

tubes giving unbroken communication between

the absorbent roots and the leaves. The walls

may remain relatively thin ; in this case they are

braced internally by rings or spiral thickenings

(Fig. 371). The ducts take their names from

their markings, being designated as annular, spi-

ral, or pitted ducts, etc.

512. Milk tubes, or, in more technical lan-

guage, latex tubes, holding the milky juice of Poppies,

Dandelions, and allied plants, are formed from originally

distinct cells bv the breakins: down of intervening walls

Longitudinal
section of

collenchyma.
The lens-

shaped bod-

ies are chlo-

rophyll gran-

ules.

370. Grit cells from a pear.

371. Spiral

duct.
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o72 Latex tubes (/).

— TSCHIRCH.

(Fig. 372). The cell fusions may take place mainly in

longitudinal directions, giving the

semblance of jointed tubes, or in all

directions, producing a dense net-

^York. In the Milkweeds and the

Euphorbias the milky juice (latex)

is held in elongated, branching,

tubular sacs originating as single

cells in the embryo, and growing

with the growth of the plant until

they have pushed their way into

every part of the plant body. The
latex itself is a mixture of a con-

siderable variety of substances

;

sometimes some of the ingredients

are poisonous, as, for example, mor-

phia, the active principle of opium, found in the latex

of the Poppy.

513. Tissues.— The word tissue has been frequently

used above without exact definition, yet probably without

misapprehension. Technically the term tissue means a

mass or collection of cells of the same kind. Any num-

ber of cells of a certain kind constitute a particular kind

of tissue. Thus coUenchyma, a particular kind of tissue,

was described above.

514. Fibrovascular bundles are so called from the fact

that they are made up largely of fibrous cells and vessels

(ducts). In a translucent herbaceous stem like that of

the Balsam, the bundles may be seen without dissection,

as strands lying not far beneath the surface, traversing the

entire length of the stem, and giving off branches to the

leaves. In the cross section of such a stem these bundles

would be seen as several— perhaps five— areas more

opaque than the surrounding parenchyma, arranged ap-

proximately in a circle (compare Fig. 376). Upon exami-

nation with a proper power of the microscope each bundle

would be seen to consist of three parts (Fig. 373). The

inner of these consists largely of wood fibers and ducts.
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Fibrovascular bundle of a Di-

cotyledon : xjh, phloem ; c,

cambium ; d, duct, and /,
fibers of the xylem.

It is called the xylem or wood portion. The outer con-

tains more rounded cells, but typically possesses bast

fibers in groups, and scat-

tered tubes. It is called

the phloem. Between xylem

and phloem is a region occu-

pied by thin-walled formative

tissue, from which, by cell

division, growth, and modi-

fication, all the elements of

both xylem and phloem are

derived. It is called the cam-

bium. The cambium, during

the active growth of the stem,

continuously forms xylem on

one side, phloem on the other.

The outside of the xylem is thus the newest, while the

innermost parts of phloem are the newest. In old, woody
stems, where the number of bundles is increased, and they

are crowded together, the cambiums of the several bundles

are continuous around the

stem, forming a thin sheath

outside the wood. It is at

the cambium that the bark

of twigs, especially in spring

when growth is most active,

may easily be separated from

the wood. The phloem is

then, of course, removed with

the bark, of which it forms

the inner part.

515. Fibrovascular bun-

dles of the sort described in-

crease in thickness from ^^ear

to year, if the plant is a

perennial. They are found in dicotyledons. The charac-

teristic bundle of the monocotyledons lacks the cambium
(Fig. 374). The xylem also is much reduced. Each

374. Monocotyledonous fibrovascu-

lar bundle : ph, phloem ; d,

duct (xylem)
; p, pith cell.
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bundle is surrounded by a sheath of thick-walled lignified

tissue, to which it largely ow^es its tensile strength. Once
formed from the general formative tissue of the stem,

the bundle shows no further growth, no annual increase

of xylem and phloem.

STRUCTURE OF STEMS

516. On one or the other of two types the stems of

phanerogamous plants are constructed. In one, the w^ood

is made up of separate bundles, scattered here and there

throughout the whole diameter of the stem. In the other,

the wood is all collected to form a layer between a central

cellular part which has none in it, the pith, and an outer

cellular part, the bark.

517. An Asparagus shoot and a Cornstalk for herbs,

and a Rattan for a woody kind, represent the first.

To it belong all monocotyledons. A
Beanstalk and the stem of any common
shrub or tree represent the second; and

to it belong all plants with dicotyledon-

ous or polycotyledonous embryo. The
first has been called, not very properly,

endogenous, which means inside grow-

ing ; the second, properly enough, exo-

genous, or outside growing.

518. Endogenous stems, those of mono-
cotyledons, attain their greatest size and
most characteristic development in Palms
and Dragon trees. A typical endoge-

nous stem has no clear distinction of pith,

bark, and wood, concentrically arranged,

no silver grain, no annual layers, no bark

that peels off clean from the wood.

519. Exogenous stems, those of plants

coming from dicotyledonous and also polycotyledonous

embryos, have a structure which is familiar in the wood of

our ordinary trees and shrubs. It is the same in an herba-

375. Structure of a
Cornstalk, in

t r ans\erse
and longitu-

dinal section.

The dots on
the cross sec-

tion repre-

sent cut ends
of the woody
bundles.
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ceous shoot as in a Maple stem of the first year's growth

(Fig. 376), except that the woody layer is commonly thin-

ner, or perhaps reduced to a circle of bundles. The wood

376. Diagram of a cross section of a very j^oung exogenous stem, showing six

libro-vascular bundles. 377. Same later, with bundles increased to

twelve. 378. Still later, the wood of the bundles in the form of wedges
filling the space, separated only by thin lines, or medullary rays, run-

ning from pith to bark.

all forms in a cylinder— in cross section a ring— around

a central cellular part, dividing the cellular core within,

the pith, from a cellular bark without. As the wood
bundles increase in number and in size,

they press upon each other and become

wedge-shaped in the cross section; and

they continue to grow from the outside,

next the bark, so that they become very

thin wedges. Between the wedges are

still thinner plates (in cross section lines)

of much compressed cellular tissue, called

medullary rays^ which connect the pith

with the bark. The plan of a one-year-

old woody stem of this kind is exhibited

in the diao-rams.

•^—-oor^vv^^ 520. When such a stem grows on from
379. Cross section of year to year, it adds annually a layer of

spring wood; wood outside the preceding one, between
/, fall wood.' that and the bark (Fig. 379). This is

exogenous growth, or outside growing, as the name denotes.

521. Some new bark is formed every year, as well as

new wood, the former inside, as the latter is outside of

that of the year preceding.
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522. The Bark of a year-old stem consists of three parts,

more or less distinct, namely, — beginning next the

wood,—
1. The liber, or fibrous bark, the inner bark (Fig. 380,

1). This contains the bast fibers, the walls of which are

commonly lignified, and other ele-

ments, as already briefly described.

In woody stems, whenever a new
layer of wood is formed, some new
liber or inner bark is also formed

outside of it.

2. The green or middle Bark (Fig.

380, 2). This consists mainly of

rounded parenchyma cells, contain-

ing chlorophyll granules like the

cells of the leaf. The green bark

of twigs functions as assimilating

tissue in the same way as the leaf

parenchyma.

3. The corky layer or outer bark

(Fig. 380, 3), consisting of empty,

angular cells, closely coherent, the

walls of which are suherized^ or

chemically altered in such a man-

ner as to be impermeable to water.

It is this which gives to the stems

or twigs of shrubs and trees the

aspect and the color peculiar to

each,— light gray in the Ash, pur-

ple in the Red Maple, red in several

Dogwoods, etc.

Sometimes the corky layer grows

and forms 'new layers inside the old for years, as in the

Cork Oak, which produces the cork of commerce, the

Sweet Gum Tree, and the White and the Paper Birch.

This growth proceeds from a formative layer, called the

cork cambium, lying on the inner boundary of the cork.

The old cork, being dead and therefore incapable of

OUT. OF BOX. 15

380. Cross section through

bark into the wood of

a Lilac twig: e, epi-

dermis ; c, cork
; p,

collencbyma; g, green

rounded cells
; /, bast

fibers ; ca, cambium
;

IV, wood; 1, 2, 3, in-

ner, middle, and outer

bark.
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growth, is stretched, and finally rent by the continual

enlargement of the wood within; it is weathered and

worn, and thrown off in fragments, in some trees raj)idly,

in others more slowly, so that the bark of old trunks

may acquire great thickness. Similarly in Honeysuckles

and Grapevines, the layers of the inner bark or liber

loosen and die, and come off in strips when only a year

or two old.

523. The epidermis, consisting of a single layer of close-

fitting, tabular cells, with outer walls much thickened and

coated with a layer of matter impermeable by water, per-

sists only for the first year or two. It is found, therefore,

in the case of stems, only on herbaceous plants, and on the

twigs and young parts of perennials, as a rule.

ANATOMY OF LEAVES

524. In the framework of leaves— ribs, veins, and vein-

lets— all the usual elements of vascular tissue are repre-

sented. The midrib, for instance, possesses a typical

fibro-vascular bundle, with phloem and xylem portions,

derived from the branching of the fibro-vascular system

of the stem. In the veinlets, however, the conducting

elements become reduced to simple series of hollow cells

and fibers. The woody framework serves not only to

strengthen the leaves, but also to bring in sap and to

distribute it throughout every part.

525. The living cells of the leaf, making up the green

pulp, are of various forms, usually loosely arranged, so as

to give copious intercellular spaces or air passages commu-

nicating throughout the whole interior (Figs. 381, 382).

The green color is given by the chlorophyll grains, seen

through the transparent w^alls of the cells and through the

translucent epidermis of the leaf.

In ordinary leaves, having an upper and under surface,

the green cells form two distinct strata, of different arrange-

ment. Those of the upper stratum are oblong or cylindri-

cal, and stand endwise to the surface of the leaf, usually
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rather close together, leaving scanty vacant spaces ; those

of the lower are commonly irregular in shape, most of them

with their long diameter parallel to the face of the leaf,

and are very loosely arranged, leaving many and wide air

chambers. The green color of the lower is therefore

381. Magnified section of a leaf of White Lily, to exhibit the cellular struc-

ture, both of upper and lower stratum, the air passages of the lower,

and the epidermis in section; also a little of the lower face, with

some of its stomates.

diluted, and paler than that of the upper face of the leaf.

The upper part of the leaf is so constructed as to bear the

direct action of the sunshine ; the lower so as to afford

freer circulation of air, and to facilitate the escape of mois-

ture. It communicates more freely than the upper with

the external air by means of pores in the epidermis.

526. The upper cylindrical cells are known as the pali-

sade cells. The lower, irregular, or sometimes slightly

branching cells make up tlie sj^ongi/ parenchyma^ so called.

527. The epidermis is usually composed of a single layer

of more or less flattened cells, devoid of chlorophyll, and

mostly of irregular outline (Figs. 382, 383).

The walls of the epidermis are commonly thickened

externally by the addition of a layer of a waterproof sub-

stance. This layer is easily distinguished in the cross

section from the original exterior walls of the cells. It

is termed the cuticle. The several walls of each epider-

mal cell are impregnated with the same waxy or fatty
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matters which give the cuticle its resistance to water.

These walls are said to be cutinized.

528. The pores of the epidermis are called stomates or

stomata (i.e. mouths). Each stomate (stoma) is guarded,

so to speak, by two cells of

peculiar conformation, called

guard cells (Figs. 382, 383, g).

g g

382. Section of a leaf
:
e, epidermis; 383. Surface view of epidermis of

c, assimilating cells contain- ^^^ l^^j .

^^ o^.^inary epider-
ing chlorophyll granules;

^^^1 ^^^^. ^^ ^^^^^ ^^^^ _
p, intercellular passages

;

Tschirch
g, g, guard cells of stomate.

The guard cells, unlike the rest of the epidermis, contain

chlorophyll. They are so constructed that as the quantity

of water they contain varies the slit

between them is either opened wider,

or narrowed,— or, it may be, quite

closed. The guard cells are closed

together when flaccid on account of

the Avilting of the leaf.

Stomates are found on most of the

green surfaces of the plant, but most

abundantly on the leaf. Here they

are generally more numerous on the

under side.

529. Trichomes are outgrowths of

the epidermis, consisting in the sim-

^„, ^ . , ,, ,, .
plest cases of sinoie cells, but in many

384. Trichomes {h, 70 of ^ ^ "^

the leaf.— Sachs, cases of several cclls in a more or less
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complicated arrangement. Several different kinds may
spring even from the same leaf (Fig. 384). Stinging

hairs (Fig. 360) and hairs with bitter secretions are an

important means of defense to many plants.

530. The anatomy of the root resembles, in a general

way, that of the stem. There is a central conducting

and strengthening strand of wood. In the older roots of

perennial exogenous plants this becomes a cylinder of

wood surrounded by a cambium zone, from which wood

is formed annually just as in the stem. The cortex of

the older parts of many roots is bounded externally by

several layers of cork cells, preventing the passage of

water into or out of the root. Formation of new tissue

for growth in length takes place at the growing point

(Fig. 28, (/) under the root cap. New lateral roots

originate from cells Ij'ing near the wood, and push their

way through the cortex to the surface. They arise in

longitudinal rows.

XVIII. A BRIEF OUTLINE OP VEGETABLE
PHYSIOLOGY^

531. Vegetable physiology deals with the processes by which the

life of plants is can-ied on. Such processes are the absorption of

materials ; the transfer of raw and elaborated food matters from one

part of the plant body to another ; the conversion of inorganic matters

into organic substance; the storage of elaborated products; respira-

tion and the consumption of food for the production of vital energy

;

growth ; and movement.

532. Constituents of the plant body. — The chief constituent, as

concerns quantity, is water, since even in woody parts the solid por-

tions amount at most only to fifty per cent of the total weight, and

in herbaceous parts to but twenty or thirty per cent.

533. We may distinguish three w^ays in w^hich water is useful to

the plant: (1) it furnishes part of the raw material out of which

1 A number of experiments in vegetable physiology and some informa-

tion as to the general function of plants have already been given in this

book. The present chapter is added for the purpose of gathering together

in coherent form the results of these previous studies. As discussions of

the most important matters will be held in the class room, following

experimentation in the laboratory, the chapter may be used for reference

rather than for ordinary assignment in lessons.
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substances like starch and cellulose are formed; (2) it is the solvent

in which all the vital chemical changes, like assimilation, are carried

on
; (3) its presence is an important factor in preserving the rigidity

of the plant body. The first of these offices has been touched upon

in the brief statement of assimilation made in the chapter on the

Leaf. The second need not be further dwelt upon. The third may
now be more fully considered, since it concerns a first essential to the

existence of the plant, namely :
—

534. The stability of the plant body.— By stability is meant the

power of the plant to keep its form, — the power, if it is an erect

plant, of keeping itself erect and outspread in proper position in all

its parts. It is a matter of common observation that plants suffering

from drought wilt and droop, sometimes even fall flat to the ground.

Wilted plants have partly or wholly lost their stability.

535. Stability is secured in part by the properties of the tissues

themselves; the thick-walled, strengthening fibers are so disposed in

the stem as to secure the greatest rigidity. But in herbaceous and

succulent organs, firmness def>ends oftentimes as much, or more, upon

the condition of the living cells in regard to their supply of water.

When one of these cells has a full supply of water, the expansive sub-

stances held in solution by the cell sap (for example, sugar and acids)

are enabled to distend the cell to its full limits.^ The cell is then said

to be turgid.

In such a condition it resists the distorting stresses brought upon it

by the pulls of neighboring cells. And when all the cells of a tissue

are fully turgid, they resist, collectively, all distorting stresses. That

member of the plant body which is well watered, therefore, retains its

form and proper attitude.

536. The turgidity of cellular tissues gives rise to tensions between

different masses of tissue lying side by side in the plant body. A good

illustration of these tissue tensions is furnished by the succulent stalk

of a Rhubarb leaf. Let a portion of the fresh stalk be cut squarely

1 Dissolved substances have an expansive force, comparable in a gen-

eral way to the expansive force of gases. Sugar dissolved-in cell sap presses

against the protoplasm that holds it in, just as hydrogen presses against

the walls of a balloon. The cell, in such a case, has a constant tendency

to expand. If water is at hand that can come in to occupy the additional

space to be made by expansion, then the cell expands until the outward

push of the solutions equals the resistance of the cell wall to being stretched.

The entrance of water, therefore, is the result of the expansive tendency of

the cell sap solutions. Water does not cause the swelling, only allows it.

Absorption of water by such action is called osmotic absorption.

For a clear statement of the theory of osmotic pressure, see Oswald's

"Solutions," Eng. trans. The theory, however, has received important

additions since the work named was published.
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off at the ends, and its length be exactly measured. Let the stringy-

external sheath then be stripped off, and at once let both the central

cellular column and one or two of the external strips be measured. It

will be found that the pith has considerably lengthened, while the

fibrous strips are somewhat shorter than the piece of leaf stalk origi-

nally measured. Before separation, then, the pith must have been

compressed, the external tissues stretched. Tissue tensions add rigid-

ity to stems, petioles, etc. Variations in tissue tensions give rise to

curvatures of organs, such as the bending of the stem toward the

light.

537. Solid components of the plant body.— By solid components

is meant here all the matter left when water has been entirely driven

off by heat at somewhat above the boiling temperature of water.

This includes cell w^alls, dried living substance (protoplasm), starch,

sugar, and other formed matters in the cells, and small amounts of

mineral matters ordinarily held in solution in the juices of the plant

or deposited in the tissues in crystalline form.

538. Amongst these, the organic constituents are composed almost

solely of the four chemical elements— carbon, hydrogen, oxygen, and

nitrogen. Organic matters belonging to the class carbohydrates— as

sugar, starch, cellulose— and fats, include in their composition only

the first three of these elements ; they lack nitrogen. Nitrogenous

organic compounds— as those that make up protoplasm— contain all

the four elements named, and in addition, usually a small amount of

sulphur and phosphorus.

539. The nature of the mineral matters held in the plant is found

when the dried plant has been burned and the ash has been chemically

analyzed. In burning, carbon and hydrogen are united with oxygen

from the atmosphere and pass away in a gaseous form. Organic com-

ponents of the plant body are therefore broken up. The ash that is left

is entirely inorganic. In such ash, from various plants, has been

found a large part of all the known chemical elements, including even

the rarer metals. Most of these elements occur accidentally, being

absorbed with soil w^ater. But certain of the chemical elements are

absolutely necessary to the healthy growth of every green plant. These

are six in number; viz., sulphur, phosphorus, potassium, calcium,

magnesium, iron.

540. Source of the elements. — Thus there are, including the

four elements before named as chiefly making up organic substance,

in all ten elements which must be furnished the growing plant. Each

of these is received by the plant in a combined form. Carbon comes

from the atmosphere, combined with oxygen, as carbonic acid gas.

All the other needful substances come from the soil. Hydrogen and

oxygen come together, as water. Nitrogen is brought in under the

form of a soluble nitrate, or one of the ammonia salts, in the absorbed
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soil water. Sulphur, phosphorus, potassium, etc., are obtained in the

form of salts from the soil.

541. As regards the number of elements supplied, the root is

therefore the chief organ of absorption ; the leaf absorbs only carbonic

acid gas. ^ Absorption at the root may be considered under two

heads : absorption of water, and absorption of nutrient salts.

542. Absorption of water.— The manner in which the root sends

out root hairs, wliich become applied to the soil particles for the

purpose of absorption, has been described in an earlier chapter. What
force acts to draw water into the root hairs is not known with

certainty. It is believed by most physiologists to be the osmotic force

of the root hair cells (see page 230, footnote).

543. Aside from the scarcity or abundance of water in the soil,

the chief external circumstance affecting the rate of absorption is that

of temperature. Warmth increases absorptive activity, while cold

decreases, or even prohibits it. Sachs found that at a temperature of

from 38° to 41° F. absorption of water ceased, in spite of the fact

that the soil was saturated.

544. Absorption of nutrient salts.— The salts needed for perfect

nutrition may be swept into the plant in the absorption current. In

case the salts are bound by adhesive force to the soil particles, they

must first be loosened by the action of acids excreted by the root

hairs. When they exist in free solution in the soil water, or have

been brought into this condition by the secretions, they may pass into

the root hair quite independently of any current, by the process

known as diffusion. The dissolved particles of the salt wander

throughout the body of water in which they find themselves, through

the root-hair walls, and so on through the tissues of the plant body,

unless they meet membranes possessing pores too minute to allow

of their entrance. Those salts that are most used by the active cells

and are therefore scarcest in the general sa]3 of the plant, diffuse

from the soil into the plant more rapidly than those that are little

used and that therefore tend to become concentrated in the sap.

Each kind of plant, according to its nature, by internally appropri-

ating more or less of this or that salt, thus controls the absorp-

tion of the different soil salts at the root. Some kinds of plants

tend to exhaust one constituent of the soil, some kinds another con-

stituent. Plants are therefore said to show selective absorption of

nutrient salts.

545. The transfer of water through the root and stem to the leaf

is accomplished by a number of forces. In the case of deciduous trees

1 Like all other parts of the plant, the leaf absorbs oxygen for respira^

tion. But we are here considering the raw materials from which food is

formed.
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in spring, before the leaves appear, the sap may press up into the

trunk and on toward the buds with considerable force. Or again, if

in an herbaceous plant evaporation of water from the leaves is checked,

the sap may press into the leaves so strongly that drops exude from

the leaf tips or from the marginal teeth— usually in those cases from

definite water pores. The drops seen at the tips of grass blades after

a warm, damp night, are of this sort. In all these cases the rise of

water in the plant is due to what is termed root pressure.

546. The phenomenon of root pressure may be observed when the

stem of a plant, such as the Sunflower, is cut off near the ground.

After a time water (sap) begins to run from the cut. If now an effort

is made to stop the outflow, a considerable force must be used before

the pressure of the sap— the so-called root pressure— is neutralized.

Hales, the earliest of exact physiological botanists, who, about 1731,

made some measurements of the root pressure of the Grapevine, found

it to be equal to the downward pressure of a column of water forty-

three feet high. A pressure of sap, equal to the pressure of eighty-five

feet of water, has been observed in a Birch. Root pressure falls to

nothing, however, when the loss of water at the leaf is going on with

any rapidity. Root pressure, therefore, cannot continuously supply

the leaves with the water they need.

547. The ascent of water in the stem has been the subject of many
investigations and much discussion. The path followed by the cur-

rent is the cavities of the ducts and fibers of the wood. The force

working to raise the water in these cavities is not, to any considerable

extent, capillarity, as was once supposed. The ultimate cause is

doubtless the evaporation of water from the leaves ; but how this

works to raise water through the stem is still a disputed question.

548. Evaporation of water from the shoot; transpiration.— Land
plants are perpetually giving off water vapor from their parts above

ground, in greater or smaller quantities according to external circum-

stances or internal peculiarities. Even in winter the twigs of trees

transpire a little. In desert plants transpiration is reduced to almost

nothing in the dry season.

549. Leaves are the especial organs of transpiration in ordinary

cases. Though their surfaces are covered with an epidermis that pre-

vents too great loss of water, the pores or stomates allow a regulated

escape of vapor which is of great importance to the plant. The inter-

cellular passages of the spongy tissue furnish communication between

the leaf cells, saturated with water, and the atmosphere without. As
long as the stomates remain open, therefore, vapor given off by the

moist walls of the cells escapes from the leaf. When the stomates

close from any cause, the exit of vapor is checked. Even then, how-
ever, some evaporation takes place through the cuticle, which is

imperfectly waterproof in most plants.



234 BRIEF OUTLINE OF VEGETABLE PHYSIOLOGY

550. The amount of water lost by transpiration varies very greatly

with the character of the plant and the conditions under which it is

placed. The early experimenter Hales, by weighing, determined the

loss from a potted Sunflower plant, three feet and a half high, to be

on the average one pound four ounces every twelve hours. From this

some idea may be formed of the very large weight of water transpired

by a full-grown tree on a warm day. It has been estimated that the

amount of aqueous vapor given off by an acre of Beech forest between

June 1 and December 1 is between 1000 and 1500 tons.

551. The object of the transpiratory activity is the acquirement of

nutrient salts from the soil and their transportation to the leaves,

where they are left by the evaporation of the water.

552. The rate of transpiration is regulated in part by the action of

the stomates. When the guard cells of a stomate are turgid the slit

between them stands w^ide open. If the guard cells become flaccid,

either through undue waiting of the leaf or from any other cause, the

stomatal opening becomes narrowed or closed. The guard cells are

sensitive to the influence of light; in bright sunshine the stomates

stand wider open than in diffused light, and they close on dark, stormy

days even in summer. Artificial darkness closes them— more quickly

in the afternoon than in the morning. At night the majority of plants

close their stomates, but not so as to prohibit all transpiration. The
stomatal cells are sensitive also to dryness. A draught of dry air

causes them to close, even though the leaves show no signs of

wilting.

553. Aside from stomatic regulation, the rate of transpiration for

any given plant depends largely upon the external circumstances of

heat, light, dampness, or dryness of the atmosphere and supply of

water at the root. Heat furnishes the energy for all evaporation

;

consequently, rise of temperature in the leaf accelerates transpiration.

Light also has a stimulating effect. Dampness of the air around the

leaf, on the contrary, retards transpiration, just as it checks ordinary

evaporation. And of course dryness of the soil acts finally to reduce

the amount of transpiration.

554. Assimilation of carbon.— Carbon is the most important of the

elements going to make up the solid parts of the plant body. How
great a proportion of the framework it forms is seen when wood is

subjected to great heat in the absence of air. Everything volatile

is then driven off; but the form remains, even the microscopic

details of structure being preserved by the carbon. Carbon con-

stitutes, by weight, about one-half of the dry substance of ordinary

plants.

555. Carbon dioxide, the source of this important element, enters

the leaf through the stomates, passes along the intercellular spaces

of the spongy tissue, becomes dissolved in the water that saturates
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the walls of the cells, and then diffuses throughout the green tissue.

Its goal is the chlorophyll granules. ^ Here, in sunlight, its particles

are torn apart, and the carbon atoms are combined with the atoms of

hydrogen and oxygen derived from the decomposition of water, to

form a carbohydrate. This carbohydrate, if not starch, is shortly

turned to starch as a rule, appearing as minute granules in the chloro-

plastids sometimes within five minutes after exposure of the plant to

light. These granules increase in size while assimilation continues

;

but when assimilation ceases, as at night, the starch begins to be

dissolved, and is finally conveyed away in the form of a soluble

carbohydrate. Assimilation of carbon by aid of light is termed photo-

syn thetic ossim ila tion.

556. The conditions that must be fulfilled before assimilation will

take place are these : Carbonic acid gas must be present in the atmos-

phere, there must be light and a certain amount of heat, and the

chloroplastids must contain chlorophyll.

557. The atmosphere normally contains about .04 of one per cent

of carbonic acid gas, by weight. Increasing this proportion hastens

the rate of assimilation slightly; but if the gas is increased two

hundred fold, the formation of starch becomes only four or five times

greater. Ordinary variations in the amount of carbon dioxide would,

therefore, not perceptibly aid assimilation.

558. Light furnishes the energy of assimilation. Of the different

components of white light, the red, orange, and yellow rays are the

most effective.

559. Liberation of oxygen.— In the act of assimilation, when

carbon is taken into the material of the plant, the oxygen of the

carbon dioxide is given off. In the case of water plants this may be

seen. Let a cut branch of such a plant be exposed to light under

water. Bubbles of oxygen will be seen escaping from the cut end.

The rapidity w ith w^hich these bubbles are given off may be taken as

a convenient measure of the activity of assimilation in the given plant

under the given circumstances. If, for example, the plant is exposed

to one sort or one intensity of light for a period, and the number of

bubbles rising from it per minute is found, the conditions as to light

may then be varied, and the number of bubbles per minute ascer-

tained anew; compared wdth the former result, the later count will

show whether the assimilative activity of the plant is greater, or less,

under the new conditions. ^

560. The action by wdiich substances like starch and protein gran-

ules, insoluble in the sap, are converted into soluble compounds is

digestion. In digestion, starch is changed to sugar. In the latter

1 See Fig. .382, Chap. XVII.
2 See Goodale, " Physiological Botany," p. 305, for more exphcit direc-

tions. The experiments are most interesting.
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form the newly made plant food in the cells of the leaf can pass out

through the petiole to the stem, and travel to points of active growth,

or to storage cells. Digestion is accomplished by means of the so-

called ferments, or enzymes, of which diastase is a common example.

I'he enzymes are not consumed in the process ; their mere presence

seems to be enough to induce digestion. Diastase is extracted from

germinating seeds (^e.g. barley). If a solution is applied to a bit of

starch on a glass slide under the microscope, the disintegration of the

starch granules may be observed.

^

561. The formation of albuminous substances.— Assiinilation is

only the first step toward the formation of living substance, or proto-

plasm. The albuminous substances which compose protoplasm differ

from the carbohydrates produced by assimilation, in containing a con-

siderable proportion of nitrogen often with some sulphur and phos-

phorus. It is in the formation of these nitrogenous, or albuminous,

matters that the nutrient mineral salts are put to use. AVhere this

final step in the production of proteid matter is taken is not definitely

known. It may be that it is in the green tissue of the leaf, or it may
be at all growing points.

562. The transfer of organic substance, whether of carbohydrates

or of nitrogenous compounds, is largely accomplished by the diffusion

of solutions of these substances. Albuminous matters not diffusible,

as well as solutions, are carried by the so-called sieve tubes in the bark,

when the transfer takes place in a dicotyledonous stein. ^ This is the

route by which nourishment designed for the root system is brought

from the leaves. If a ring of bark is removed from the trunk of a

tree, the bark above the cut grows and swells out, because of the

arrest and accumulation of nourishment in transit toward the root.

563. Storage.— Such a part of the elaborated food as is not at once

needed for growth passes into the store of reserve material.

564. Living cells perform the office of storage. In stems and roots

these cells w^ould be those of the bark, the medullary rays, and the

living pith. In tubers and other special organs of storage, the storage

cells are particularly numerous and often of large size.

565. Carbohydrates are stored most commonly in the form of

starch, but also in the form of sugar. Reserve cellulose is another

storage condition of the carbohydrates ; in this case, the w^alls of the

storage cells become greatly thickened by the depositions. Food may

be stored in the form of oil and fat ; also in protein granules and

crystals.

566. Respiration.— All plants, like all animals, take in oxygen.

As plants are less active than animals, they need less oxygen ; and

1 See Enzymes, Strasburger, p. 203.

2 In the phloem of the fibrovascular bundles. For sieve tubes see

Goodale, p. 91.
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they have no special organs of respiration comparable to the lungs of

animals. Yet special contrivances exist which facilitate the passage

of oxygen from the atmosphere to every part of the plant. Inter-

cellular passages penetrating the tissues communicate externally with

the stomates, and with larger pores in the bark, called lenticels. Len-

ticels are slight outgrowths of the cork, in which the cells lie loosely

upon one another, and over which the epidermis is broken away. They

may be seen upon almost any twig. The intercellular spaces of water

plants are particularly large in order to convey to submerged parts the

oxygen taken in through the stomates of the leaf ; or at least in order

to retain the oxygen given off by assimilating cells. Oxygen also

travels through the tissues dissolved in the liquids of the cells,

by ordinary diffusion. In solution it enters the cell where it is

needed.

567. All living cells require oxygen. The effect of excluding oxy-

gen may best be seen in those cells ^ in which the protoplasm streams,

— that is, circulates in the cell more or less rapidly (Fig. 360). If

arrangements are made to supply some other gas— as carbon di-

oxide— to the cell while the circulation of the protoplasm is being

watched under the microscope, the movement is seen to lessen within

a few seconds after oxygen is driven off, and shortly to stop altogether.

If, after not too long a time, oxygen is once more admitted, the stream-

ing of the protoplasm begins again. But if the suspense is too long,

the protoplasm will be found to be dead.

568. In respiration, the oxygen absorbed by the protoplasm slowly

oxidizes it. There is, in other words, a slow burning. Of course the

protoplasm is slowly destroyed, and has to be renewed through nutri-

tion. The result of oxidation, however, is the generation of heat and

other forms of energy, which enable the cells to do their work. The

process is essentially like that by which energy is " set free " in the

burning of coal for the driving of an engine. All engines, whether

organic or inorganic, consume fuel.

569. By the oxidizing process carbonic acid gas is formed. This

gas is easy to detect experimentally,^ and when given off by the plant

furnishes the best evidence that respiration is going on. Plants respire

continuously, as long as they live. But in daytime respiration is not

easy to show, since the carbon dioxide given up by the respiring cells

is taken in by the assimilatory tissues. At night or in darkness, on

the other hand, respiration is clearly indicated by the escape of the

telltale gas.

1 Such as the new root hairs of some aquatics, the cells of the leaf of

the fresh-water Eelgrass, and cells of the alga called Chara, and young

trichomes of many plants.

2 See Experiment 12, p. 60.
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570. " The contrast between assimilation and respiration ^ is very-

marked : one is substantially the opposite of the other. The follow-

ing tabular view displays the essential differences between them :
—

Assimilation Proper

Takes place only in cells contain-

ing chlorophyll.

Requires light.

Carbonic acid absorbed, oxygen

set free.

Carbohydrates formed.

[Energy is stored.]

The plant gains in dry weight.

Respiration

Takes place in all active cells.

Can proceed in darkness.

Oxygen absorbed, carbonic acid

set free.

Carbohydrates consumed.

[Energy is brought into use.]

The plant loses dry weight."

571. Resting periods.— The dormant condition of seeds and buds

has already been described. In the periods of suspended animation

respiration is reduced to its lowest limits. Some seeds may be kept

for years without loss of vitality. We must suppose that all the while

the protoplasm is to a very slight extent active, and that feeble respi-

ration is going on.

572. Growth.— Were we to trace the inner and outer changes that

lead to the formation of a complete leaf,— taking the leaf as an

example of the organs in general,— w^e should find the following

course of events. First a slight prominence is to be seen close to the

tip of the stem. This elevation is caused by the rapid multiplication

of the cells at the point where the new leaf is to appear. All the cells

at this point are capable of dividing ; the tissue is said to be embry-

onic. Of course division is accompanied by the increase in size of the

cells produced. As the protuberance grows, it soon shows some signs

of external shaping. Lobes appear, if the mature leaf is to be lobed

or compound. But the whole mass of cells remains embryonic in

character, and the cells are still relatively small, until the new organ

has been formed and shaped into something like a miniature of its

mature condition. Then another phase of growth sets in. Few new
cells, or none, are made, but all the cells begin to elongate and enlarge.

As a result the w^hole leaf expands, and it may do so very rapidly.

This phase— the phase of elongation in groictli— is seen in the swift

expansion of foliage from winter buds in spring. Finally, as full size

is being attained, a third phase appears. The cells of the leaf indi-

vidually take on their characteristic forms, by final changes in shape

and in the nature of the cell walls.

573. Three phases are thus to be made out in the growth of any

organ : (1) the formative, or embryonic phase
; (2) the phase of elonga-

tion ; and (3) the phase of internal development. But it is not to be

1 From Goodale's "Physiological Botany," p. 356.
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supposed that one phase ceases altogether before another begins. We
distinguish the phases in a general way.

574. Grand period of growth. — If the elongation of a short section

of a very young growing part, as for instance a section very near the

tip of a growing root, is marked off and measured from time to time

through several days, it will be found that at first the rate of elon-

gation in the given section is low, then gradually increases to a

grand maximum, and finally declines until growth disappears. The
whole time of growth of an organ, characterized by such a general

rise and ultimate fall of the rate of growth, is termed the grand pejiod

of growth. Within this there are minor variations, chief among which

are the daily fluctuations.

575. Daily fluctuations.— If the length of a growing stem were to

be measured at frequent intervals during the twenty-four hours, it

would be found that elongation does not go on uniformly. It is

periodic, being less rapid in the daytime than at night. The diur-

nal minimum is usually reached sometime in the afternoon ; the

maximum, commonly after midnight. This is due to the nature of

the plants themselves, not directly to the working of external causes.

For if a well-nourished growing plant is kept for several days in the

dark, the periodic changes in growth rate still continue. All this has,

however, been induced in plant nature, in the past, by alternation of

day and night.

576. The chief external influences affecting growth are temperature

and light.

577. Temperature.— Favorable temperatures vary greatly, accord-

ing to the plant in question. Thus, in northern latitudes and on high

mountains certain species are found growing vigorously in early spring,

even through a covering of snow, at a temperature very slightly above

freezing ; while most plants of warm climates altogether cease to grow
at a temperature several degrees higher. For many common plants

the most favorable (^optimum) temperature is between 70° and 85° F.

578. Light. — In general, light acts against growth. Too great

light may quite prevent growth. In nature, accordingly, the rate of

elongation increases during the night, especially after midnight, and

decreases during most of the day.

579. Movement.— Transfer of substances in the plant, as of water

or food substances, and circulation of living protoplasm in cells have

been mentioned. In the descriptive chapters movements of particular

organs have been noted in detail, as the movements of roots of seed-

lings, stems, leaves, tendrils, tentacles, and floral organs. These activi-

ties have now to be briefly considered together.

580. Most movements of bending are due to unequal growth on

different sides of the organs in question. Curvatures of mature

organs, like bending of pulvini of leaves, and sudden movements like
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those of tentacles, some stamens, and leaves of the Sensitive Plant are

due to alterations in tissue tensions independent of growth.

581. Movements may be due : (1) to internal causes, or (2) to ex-

ternal influences. The first are spontaneous, the second induced.

582. Spontaneous growth movements. — Darwin showed that the

tips of growing parts of plants— stems, leaves, roots— perpetually

move in irregular elliptical curves. Since the motion is one of bow-
ing toward all points of the compass in turn, he called it circumnutation.

583. Induced growth movements.— These are much the more strik-

ing. The exciting causes {stimuli) are chiefly: gravity, light, mois-

ture, mechanical contact, and variations of light and heat.

584. Gravity. — It has been observed from actual experiment in

the laboratory that roots of seedlings turn toward the center of the

earth, while the plumule turns toward the zenith. All turnings under
influence of gravitative force are manifestations of Geotropism. The
root is said to be positively, the shoot negatively, geotropic.

585. Light.— Plants turn, as we say, instinctively toward the light.

If one could observe the root, however, it would be found to turn aw'ay

from light. These actions are instances of Heliotropism. The shoot

is, in general, positively heliotropic, the root negatively heliotropic.

586. Moisture.— The root seeking moisture displays Hydrotropism.

587. Contact.— When the revolving end of a tendril or a twining

stem strikes an object of support, growth on the touched side is re-

tarded. The effect of this stimulus is, therefore, to make the tendril

or stem encircle the support.

588. Variations of light and heat modify the rate of growth on oppo-

site sides of leaves. If the upper surface of blade and petiole grows

faster than the lower, the whole leaf is depressed ; if the lower side

grows faster, the leaf is raised. Movements of this sort are especially

noticeable in floral leaves. In warm sunshine, for example, the leaves

of the Dandelion head unfold for the visits of insects ; but when, in

the afternoon, the light and warmth fall off somewhat, the bracts and

corollas of the inflorescence close up tightly. In other cases the effects

of illumination are just the reverse, for the flowers open at night,

when the nightfliers that pollinate them are abroad.

589. Movements due to change of turgidity.— These have been

described in the chapter on the leaf (sleep movements, behavior of

the Sensitive Plant, action of insectivorous leaves). Such movements,

due to changes of turgidity (apart from growth), are confined to leaves

(vegetative and floral) ; and they result from the sudden escape of

water from the swollen tissues of the pulvinus or other motile organ,

into the internal ducts or intercellular spaces.

590. Irritability.— All the movements and changes of movement
referred to in §§ 583-589, occasioned by external exciting causes

(stimuli), are manifestations of the irritahility \\\\\Qve\\t in protoplasm.



APPENDIX

I. PHANEROGAMIC LABORATORY STUDIES i

Laboratory outfit. — Each pupil needs a simple microscope. This

may be an inexpensive lens, or combination of lenses, mounted over

a glass stage, and supplied with light from below by a mirror. Dis-

secting microscopes of this sort, of various degrees of excellence, are

offered by dealers. (Bausch & Lomb, manufacturers, Rochester, X.Y.

;

Queen & Co., manufacturers, Philadelphia ; Franklin Educational Com-
pany, and L. E. Knott Apparatus Company, Boston; Cambridge

Botanical Supply Company, Cambridge, Mass. ; and others.) Those

forms in which the lens is easily removed from the holder, so as to be

used as a hand lens, have a decided advantage in examining material

that is not readily manipulated on the stage. Lenses that screw into

the holder, or frame, are not easily got out for hand use. The
best that the school can afford in the way of a dissecting microscope

is not too good. On the other hand, even a cheap lens, unmounted,

will help one to learn much.

The outfit for each pupil comprises also a pair of dissecting needles

(which may be homemade, from Xo. 10 cambric needles and pine

handles) ; a ivell-sharpened knife or scalpel ; and a pair of steel forceps

with slender, roughened points. At hand should be a glass of water

and a small bottle of iodine solution (see Exercise XL, 2, p. 2^Q). The
laboratory should have glass slides and cover glasses, and one or two
sharp razors, with means of keeping the latter in good cutting condition.

The experiments call for various utensils which need not be men-
tioned here.

Notebooks should be of good size (about 8 x 10 inches), so bound as

to lie flat when open on the table, and made of a good quality of

paper. J. H. Schaffner, of Ohio State University (Columbus), has

described (Jour. Appl. Micros., June, 1900) what appears to be a con-

venient notebook. Covers, sheets for notes, and sheets for drawings

are separate, of the same size, and punched alike. The whole is held

together by shoestrings. Dr. Ganong also has designed a notebook.

It may be had of the Cambridge Botanical Supply Company. The
paper on which drawings are to be made should be a rag paper, at

iFor Cryptogamic studies, see II., p. 258. Additional implements are

there described.
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least as good as the grade known as ledger 17 x 22 — 32. The J. L.

Hammett Company (educational supply), Boston, can furnish books

of this paper, 8x10, 100 pages, with flexible covers, at 40 cents each,

more or less, if ordered in lots. I mention this to give some notion

of the probable cost of such books.

The Laboratory Studies have been written with a view to the use

of the dissecting microscope, or hand lens, solely. But it is evident

that one or two compound microscopes may be the means of adding

greatly to the interest of the pupils. Demonstrations of the minute

structure of the higher plants, in the course of the study of the chap-

ter on that subject, demand the compound instrument. How far one

may profitably go into the study of cellular structure depends upon

circumstances, such as the age of the pupils and the time at their dis-

posal. Personally, I believe that, especially if the teacher has used

the compound microscope much, he wiU be likely to underestimate

the difficulties of gaining true impressions of the structure as it exists

in three dimensions, from sections necessarily showing but one plane

at a time.

Material.— The material for study, when not named and described

in the exercises themselves, is specified in the Appendix.

Material in stock.— Dried and pressed specimens, supplementary to

the laboratory and the text, should be mounted on stiff board of con-

venient size. Herbarium paper is too flexible and too large for hand-

ing around. The collecting instinct is strong, and the successive

classes in botany may be called upon to build up such a collection as

is desired, in the case of schools in or near the open country. Valu-

able suggestions as to collecting and mounting illustrative material

is given by Dr. Ganong in the " Teaching Botanist."

Material not dried may be preserved in formaline (formaldehyde)

of 4%. As sold, this preservative is of 40%. It is cheaper, when
dilute, than alcohol, but the fumes are disagreeable and harmful, so

that material to be worked over should be well soaked and freed from

formaline. Alcohol is the best preservative. Fifty per cent may be

strong enough to keep material for general morphological work ; but

70% is better.

Study and drawing.— The aim of laboratory w^ork in botany is to

win an insight into the life of plants as revealed in structure, or as

manifested by living plants under observation in the experiments.

Structure is the record of past and present natm-al history. It repays

thoughtful consideration. The simple drawing of the material pre-

sented is by no means an adequate method of dealing with it. It is

common to see students draw assiduously and well, w^hile passing on

from one subject to the next, with little or no comprehension of the

meaning of the forms. It is not unusual to see careful drawings, on

which much time has been put, which illustrate accidental, abnormal.
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or inconsequential features merely. Such drawing is, of course, a

waste of time. The corrective is such study of the material as will

insure an understanding of its meaning before the drawing is beoun.

When the essential points have been grasped, they are fixed in the

memory by drawing.

It is true that drawing is a help in studying objects; for the strict

heed one must pay to their forms in order to represent them exactly

leads to the discovery of facts that would otherwise escape notice.

The work of the pencil serves as a score by which we keep account of

the degree to which the eye has exhausted the details of the object.

The practice of drawing thus acts as a means of increasing the power

of attention to the manifold separable aspects of anything w^e wish to

examine,— that is, the analytical power. Yet, in general, in order that

the drawing may be done intelligently, a certain amount of prelimi-

nary study is necessary. This requires time ; but the time so spent

is likely to be well employed.

The attempt has been made in this book, by brief discussions pre-

ceding the exercises and by suggestive questions, to direct the pupil's

mind toward the quarter where the most essential points are to be

looked for in many cases. When qnestions are asked they are in-

tended to be answered, sooner or later, in the written notes of study.

For the record of laboratory work should coiisht of notes illustrated hy

properly labeled drawings. The notes should be as full as is con-

sistent with time limitations.

In examining the material, even w^hen the desired observations may
be fairly well made with the naked eye, pupils should be reminded to

make free use of the hand lens, or the microscope lens used as such.

Very many things are thus rendered striking and memorable that

otherwise would fail of making much impression. For example, the

delicacy of the veining of the cotyledons of Kicinus in the embryo is

far better seen by aid of the lens than \vith the eye alone, though the

cotyledons themselves are well above the microscopic range. And
this delicate veining suggests more forcibly than the mere external

form of the embryo how^ highly organized and perfected the young

plant already is.

Drawings should be in outline with little or no shading as a rule.

Every line should be distinct and definite, and represent an exact

observation made upon the object. General impressions are not

sought. Artistic "effects" are out of place in scientific drawings.

Every part should be labelled.

Experiments.— The best general manual of experiments in vege-

table physiology is probably that of Detmer ("Practical Plant Physi-

ology "), translated by Moor, published by The Macmillan Company,

New York, 1898. List price, 83.00. From this source the teacher

will gain ideas for additions to the experiments suggested in this
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book ; and, further, will there find clear and authoritative statements

of physiological theory. The book is more than a manual of experi-

mental procedure.

Experiments sometimes fail to convince the pupil of the truth

which it is sought to illustrate. Doubts should not be put aside or

left unsatisfied when it is possible that some further test— which,

oftentimes, the pupil himself is able to suggest— may settle the ques-

tion without recourse to the statements of the authorities. A little

experimenting along an original line, that is, a line original as far as

the pupil is concerned, is often of very great value : it awakens and

stimulates the scientific spirit strongly in some cases.

Books of reference.— The following will be useful to the teacher

who wishes to extend, by reading, a scanty knowledge of botany:

" Gray's Structural Botany " ; American Book Company, New York.

" Goodale's Physiological Botany " ; American Book Company, Xew
York. Strasburger (and others), "Text-book of Botany," translated

by Porter ; The Macmillan Company, New York.

This list might, of course, be indefinitely extended.

Ganong's " The Teaching Botanist " is a manual for the teacher,

contain'ng outlines of a course of study, pedagogical suggestions,

a list of books of reference, etc., etc.; the book is highly recom-

mended to teachers in secondary schools. Published by Macmillan,

New York.

Chapter I.— In approaching a series of studies on a given topic we
may adopt either of two courses. First, we may, without delay or

preliminary consideration, proceed to tVie actual study of the material,

leaving all general views aside until the laboratory work has been

completed and the summarization is to be made. Or, secondly, we
may seek to gain at least some general idea of the direction and aim

of our investigations before they are actually begun. If the teacher

chooses the former method he will pass over the questions asked at the

beginning of Chapter L, and will not necessarily emphasize the head-

ings of the several exercises. If the second method is pursued, then

tne teacher will talk over the proposed work on the subject of seeds

with the class before the first exercise. It will probably be found that

amongst them the pupils already know a good deal of the natural his-

tory of seeds. And this knowledge may be made the basis of inter-

esting suggestions of study. There may be a doubt on the part of

some pupils as to whether the seed has a complete plant in it. This

may then be left for investigation. But all will doubtless admit that

the seed contains at least the starting-point of a new plant, if no

more. Assuming this, the idea of the resting state (see text on

Seeds, Chapter 11.) may perhaps be hinted at. This conception,

together with the idea of the feebleness of the young plantlet at the

start as opposed to the dangers and difficulties that surround it, and
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the need of rapid development, may suggest certain of the structural

features which might be expected in the seed. Questions at least may
be raised, growing out of the general conceptions already formed from

incidental observation, which will unify and illuminate the whole

series of studies on the seed.

Because I have found that this second method, that of approaching

laboratory work with an idea to work out, adds to interest and intel-

ligent appreciation, I have prefaced the chapter with several questions

which it is the aim of the exercises to answer. While the teacher

may make use of them by requiring the pupils to read them in

advance, it would be much better to draw from the class the princi-

ples of the subject, using a recitation period for the purpose, and

formulating some general scheme of work to cover the subject of

seeds and their germination. Of course under the guidance of the

teacher the resulting outline will assume the general form in which

the laboratory studies have been cast by the writer, providing Cha]3-

ter I. is to be used for laboratory directions to the pupil.

I would suggest that, similarly, at the beginning of each of the

chapters of laboratory studies, time enough be taken to gain an out-

look over the whole of the field about to be entered. In the prepara-

tory conferences interesting points may sometimes be introduced by

illustrative material, even in cases where closer, more detailed study

is later to be given to similar material.

Exercise I. — Castor Bean. Material from seedsmen. Tlie Castor

Bean should not be eaten, as it contains poisonous principles which

may do harm. Let the seeds be boiled in water for five minutes for

softening, after removing a little of the testa to allow the water to

penetrate. — White Lupine. Lupinus albus, oi the seedsmen. Soak 1

day in water.— Indian Corn. The flat-fruited Southern or Western

variety of Indian Corn, soaked for a day or two. For the sprouted

condition sow in soil, damp sawdust, wet sphagnum, or between sheets

of wet blotting paper, after soaking in water. Allow from a week to

10 days. If the proper stage of development is reached before the

class is ready for the study, keep the material back by placing in a

cool room (above 32^^ Fahr.). In estimating the time required to

grow material for class use, one should remember that, in general,

moderately high temperatures (70°-80°) accelerate, while low temper-

atures retard, germination and growth.

A teacher writes :
*' In the summer I boil some corn on the ear. I

carefully remove the kernels and preserve them in about 60% alcohol.

They can be used at any time."

In the directions for drawing, the numbers in parentheses indicate

magnification in diameters.

Exercise II.— i. Soak the Four-o'clock seeds 1 day. The Sun-

flower and the Peanut are suggested as having large exalbuminous
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seeds. The exalbuminous seed of the Norway Maple is interestmg on

account of the very small store of food in the embryo. The " grain "

of Indian Corn, the "seeds" of Fonr-o'clock and Sunflower, the "pea-

nut" (including shell), and the key of the Maple are fruits. This

fact need not be brought forward, as the distinction between fruit and

seed will be made plain in the chapter on fruit. In the case of the

Peanut the question will arise, how much is a single seed ? Refer to

the like case of peas in a Pea pod.— 2. The iodine used may be pre-

pared by dissolving the crystals in alcohol, or, better, in a strong

aqueous solution of iodide of potassium, which may be had from supply

companies and probably from druggists. In testing for starch, if the

iodine is too strong, the characteristic blue tint will be obscured.

Use the reagent diluted. In the Castor Bean, Flax, and Cotton, a con-

siderable part of the food takes the form of oil. In this connection it

will be well to present facts concerning the uses of oily seeds, and of

seeds in general. Or, better, the subject may be assigned, as a whole

or in parts, to one or more pupils for special reports. In the Date, the

reserve matter is in the form of " reserve cellulose."

A test for proteid matters in seeds may be made as follows : Crush

the kernel of the given seed on a glass slide. Add a few drops of

concentrated nitric acid, and allow to act for a few minutes. If pro-

teid matter is present in quantity, a yellow or orange color appears,

which becomes more intense after the acid has been washed off and

strong^ ammonia water added. Contrast the color reaction in the

kernel of Sunflower seed with that in pulp of Potato, when treated

with nitric acid and ammonia; also again when treated with iodine.

The compound microscope may be used in tests with iodine, and for

detection of oil.

Exercise III.— Experiment i. This may well be a demonstration

largely prepared by the teacher. The Beans should be ready after 2

days' soaking. The department of physics or of chemistry will sup-

ply some sort of simple hydrogen generator. One may be made of

flask, cork, and glass tubing, in the way described by elementary

chemistries. Fill the generator flask pretty well up with the acid

solution, in order to have as little air in the generator as possible.

(For the physiology of seeds and germination, see Goodale's "Physi-

ological Botany," Ch. XV.) — Experiment 2. Several pupils may work

together on such experiments as this. The gas given off by the

sprouting Corn is the same as that from the human lungs, namely

carbonic acid gas. Respiration is the same in both plants and ani-

mals, as regards the intake (oxygen) and the exhaled pi'oduct (carbon

dioxide) . (See " Respiration " Goodale, p. 367.)— Experiment 3. The

thermometer used should be graduated in half degrees or finer; or, at

least, the degree divisions should be long. Subdivisions of the spaces

may with care be estimated down to tenths by the eye. Of course, the
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rise of temperature found in this experiment is the direct result of the

respiratory activity (oxidation) detected in Experiment 2. This ex-

periment also is suitable for a group of three or four students.

Exercise IV. — For pupils in groups. Of course this exercise may
be extended somewhat, at the option of the teacher— perhaps as

supplementary work for fast working and interested individuals. It

is likely that several different temperatures may be obtained in differ-

ent parts of the building. And if steam heat is used, it may be

possible to arrange matters so that minimum, maximum, and optimum

temperatures of germination can be approximately determined.

Exercise V.— For the facts and theory of the response of growing

parts to various external stimuli, see the text-books under Geotropism,

Heliotropism, etc.; Goodale, pp. 392-396, Strasburger's "Text-book of

Botany " (Porter), 1898, pp. 2.51 et seq.

Exercise VI.— Experiment 6. For an account of the green coloring

matter (chlorophyll) see Goodale, pp. 286 et seq. It would be inter-

esting to compare the behavior of Pine seedlings with those of com-

mon garden plants in respect to the development of chlorophyll in

darkness. It may take a month to get the pine started.

When the results of the experiments on germination are in, the

teacher will, of course, discuss the teachings of the experiments with

the class, making them points of departure for the giving of a greater

or less amount of related information. The time taken by the seeds

mentioned to germinate and come to the various desired stages of

development will depend on the temperature of the room. The fol-

lowing data will give some idea of the time required. Squash, 1 inch

deep, came up in 6 days in a warmish place. Onion, \ in. deep, was

looping up well in 9 days in w^armth. White Lupine, 1^ in. deep, came

up in 7 days in a rather cool place. The plants were erect and had

spread leaves in 14 days. Pea, 1 in. deep, was coming up freely in 6

days. Morning Glory was up and had cotyledons spread in 5 days.

The seeds may be sow^n at intervals during two weeks or so in boxes

of soil or wet sphagnum. Several pots may be sown to show the

manner in which the young plants come out of the ground.

Supplementary Topics.— i. This will require the compound micro-

scope. SpirantJies cernua, or Maiden's Tress, is markedly poly-

embryonic. The embryos are produced without fertilization. (See

Rhodora, December, 1900.) The embryos are seen at a glance, the seed-

coats being transparent. Spiranthe.'^ cernua blooms in September and

October. Mount seeds first in alcohol. — 2. The Larch and Spruce

seeds named germinate readily in 10 or 12 days.

Chapter III. — Discuss the subject of winter buds. Some such line

of thought as the following is suggested : Why do trees like the

Maple, Elm, etc., lose their leaves in winter? (Two reasons, at least.

For xerophytic conditions in winter, see p. 65.) When does preparation
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for the new leaves, to replace the fallen ones, begin ? Of what advan-

tage would it be to have the new ones ready for unfolding at the first

moment of w^arm spring weather ? If leaf rudiments were formed in

the fall, what arrangements would be made for their protection? A
number of different devices for shielding the tender 3^oung leaves or

leaf rudiments will probably come to mind. Later, in the laboratory,

it will be seen vrhether in nature these devices have, in effect, been

realized. A cursory examination of twigs bearing buds may be made
in class at the time of this discussion.

Exercise VII.— Illustration 3. Alternatives are the Hobblebush

{Viburnum lantaiioides), V. Lantana, V. cotinifolium, V. furcatum, and

the Butternut (Jur/lans cinerea).

Exercise IX.— Illustration 2. " Dutchman's Pipevine " (Aristolockia

Sipho).

Exercise X. may be a written exercise to be handed in.

Exercise XI.— The development of buds is a very interesting subject

for study. The chief difficulty is to get buds to grow well indoors.

Many buds refuse to develop at all in the early wdnter, but make some

growth later in the year. If the subject is taken up in the spring,

material may be got from the trees, and cut branches may be forced.

A damp atmosphere favors development. In March I have forced

Lilac, Rose, and Am. Larch to unfold enough for study, in 8 days

;

Ace?' platanoides (Xorway Maple)— excellent example of scale de-

velopment— in about 20 days; and Buttonwood {Platcmus occiden-

talis) in 14 days. The latter gives a good illustration of the stipular

nature of some bud scales, as its scales grow.

Exercise XIII.— The White or Silver ]\Iaple and the Rock or Sugar

Maple, both illustrate the superior development of the horizontal buds

and branchlets. The material should be selected for the pur]3ose.

Sometimes the vertical shoots will be decidedly the stronger; such

examples would be interesting.

Chapter V. Exercise XIV.— The Shepherd's Purse is a common
weed, widely distributed, appearing very early in spring in yards and

by roadsides. Its root is much better for general morphology than

the fleshy roots of vegetables. Dandelion is fairly good. If root hairs

do not show well, grow a few seeds of any kind in sand, and call

especial attention to their manner of clinging to the sand, even when
the plantlet is pulled up.

Exercise XV.— The Trumpet Flower (Tecoma radicans) is best.

English Ivy {Hedera Helix) may be used.

Exercise XVI.— Sweet Potato is suggested. Carrot includes short-

ened stem. Dahlia will serve.

Supplementary Subjects. — i. Material may probably be obtained

from some greenhouse. The function of the roots is commonly mis-

understood. Vapor of water is not condensed by them, except as dew.
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(See Rhodora, March and April, 1900 ; American Gardening, March 17

and 24, 1900.)— 2. The material is best preserved in alcohol.— 3. Many
herbaceous, geophilous plants show contraction. Examples must be

sought in the teacher's own locality. — 4. Grow seedlings in barely

moist sphagnum, in which saturated pieces of sponge are buried.

First sprout the seeds in water. Place them above and at one side of

the sponge or sponges, at varying distances and in different directions.

This experiment is suggested by Dr. R. H. True. — 5. With a fine

brush and India ink mark across the tip of the growing primary root

of a lately sprouted Bean, at intervals of 1 mm., for a distance of

1.5 cm. Put the seedling into a thistle tube, or glass funnel, with the

root running down into the tube. Over it place wet cotton, and cover

the top of thistle tube or funnel. Pest this apparatus in the mouth of

a jar or other receptacle containing a little water, the supporting jar

or bottle to be closed after the tube or funnel is admitted, so that the

water will not be lost by evaporation. In 24 hours, note the region

where elongation has taken place : measure the spaces. Repeat this

observation after 24 hours more.— 6. Place a young Tropseolum

plant under a bell jar, and leave for a day or two in a fairly warm
place. Drops of saj) are seen on the margin of the leaf. These are

forced up by "root pressure." (See Goodale, pp. 264-268, also

Chapter XVIII. of this book.)

Chapter VII. Exercise XVIII. — Balsam (Impatiens) is better than

Begonia, though the latter is commoner in cultivation. Young shoots

of the Pipevine {Aristolochia Siplio) may be got at the proper season

and preserved for use. The Asparagus meant is the garden species,

the young shoots of which may be had from the market and preserved.

Indian Corn is equally good, or better. Permanently mounted cross

sections of both stems may be used. If the pupils cut their owm, the

scalpels must be very sharp, and should be wet when cutting.

Exercise XIX.— This exercise may be omitted at the discretion of

the teacher. If taken, the block of wood may be of Oak, about 1| inch

in each dimension, cut so that two faces are at right angles to the

grain, two are vertical-radial, and two vertical-tangential in the tree.

The surfaces should be accurately cut in the given planes, and

smoothly finished.

Exercise XX.— The Balsam is the best stem for this exercise ; it

may be had from greenhouses, or grown in the schoolroom from seed.

Other growing plants may be used. A solution of red ink may be

used, but is inferior to eosin (from supply companies). One ounce

eosin will color three quarts of water.

Exercise XXI.— Experiment 9. The more freely the plant used is

growing, the better for this experiment. "Xasturtium" = Tropceolum.

On geotropism see Goodale and Strasburger, as before cited. —
Experiment 10. Other growing flower scapes may be found. The
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Dandelion will answer, if young. Shepherd's Purse I have found

especially sensitive to light. Discuss geotropism and heliotropism

with class after these experiments.

Exercise XXII.— Illustration i. Grass rhizomes wdll do. Iris is ex-

cellent, as it shows how the plant is propagated by lateral as well as ter-

minal buds. Useful examples of rhizomes will be found in any piece of

woods, under or in the leaf mold. Subterranean stems (Uvularia,

Smilacina, Polygonatum, Sanguinaria, etc.) are particularly interesting.

Keep in alcohol, rather than dry. For comparison with rhizomes intro-

duce such a caudex as Plantain. Also subterranean things like Trillium,

Jack-in-the-pulpit (beware of tasting). — Potato tuber. Artichoke

(from seedsmen or the market) may be substituted with advantage.

New potatoes from the garden have scales ; others may not have. —
Houseleek. May be ordered several months in advance from com-

mercial growers. As an alternative. Strawberry (pressed or alco-

holic) is suggested.— Asparagus. From florists: the large decorative

species known as Asparagus Sprengeri is the best.— Crocus. From
seedsmen, at about 1 cent each. Gladiolus and ]\Iontbretia are as

good but cost about 2 cents each. — Flowering Quince. The common
Thorn, or the Honey Locust (Gleditschia) may be used.— Boston

Ivy. Or the Grape ; in w^hich case the tendrils coil, without disks.

The Virginia Creeper (^Ampelopsis qidnquefolia) is figured in the text;

otherwise it would do for the present study. In all these cases the

tendril is, originally, the termination of the main stem, but is finally

turned aside by the growth of a lateral bud, which carries on the

growth of the vine. The effect is to make the tendril seem to spring

laterally, from opposite a leaf. The twisting of tendrils involves an

interesting question. (See the text.) Why the double twist, often

seen ? Hold both ends of a string fast then twist it by rolling at its

middle ; is the twist of entire string single or double ?

Chapter IX. Exercise XXIII.— Experiment 1 1. Tropceolum is meant.

Several pupils may work together. Chlorophyll is extracted more
rapidly by alcohol in a test tube immersed in hot water. Then, to

swell starch grains, boil the bleached leaf in water. For carbon

assimilation, or photosynthesis, see Goodale, Ch. X., also the con-

cluding chapter in this book. For the liberation of oxygen as a

measure of assimilation, and directions for a most valuable experi-

ment (easy to perform if material is available), see Goodale, p. 30.5.

In connection with the given experiments on assimilation in the

leaf, the observation of starch may be made if compound microscopes

are to be had. Use starch from potato, and perhaps from the pea
also. Starch being insoluble in water, the question arises how the

food which takes the form of starch can pass from one part of the

plant to another through the membranes of the plant body. (See

Digestion, § 560.) Observe digestion wi^h the compound microscope.
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Use potato starch. Apply a solution of | teaspoonful diastase (drug-

gists or supply companies) in 1 teaspoonful water— a few drops on a

slide. Observe, after 15 minutes, the erosion and disintegration of

many of the grains.

Experiment 12= Respiration takes place in all living members of

the plant. (See the final chapter of the text, this book.) — Experi-

ment 13. A Geranium (^Pelargonium), a Sunflower seedling, or a

Fuchsia, is easily got. The experiments on transpiration (which sub-

ject see in Goodale, Strasburger, and this book) are easily extended,

so as to test the effect of a number of conditions. (See Ganong for

further suggestions.) Convenient balances are the " Harvard trip

scales" (apparatus dealers). The sheet rubber is a grade or two

heavier than that used by dentists.

Experiments 13, 14, 15, and 16 are all on the same activity of the

leaf, transpiration. It will be well to have only one or two prepara-

tions of each experiment, and have all the experiments going on at

once, prepared simultaneously by different groups of pupils. The

essential features of manipulation are seen at sight, and the results

are obvious, so that the whole class may take notes from apparatus

prepared by two or three pupils solely. The importance of transpira-

tion in drawing water from the soil, and with water the nutrient

soil salts, should be discussed when the results are all in. Stomatal

regulation may be brought up in connection with the results of Ex-

periments 18 and 14, in which it is seen that the vapor escapes from

the under surface largely. — Experiment 17. Young potted Tropse-

olums, a month or two old. On heliotropism, or turning occasioned

by light, see Goodale, p. 392, or Strasburger, p. 251. The chapter on

physiology, in this book, may be referred to.— Experiment 18. Seed-

lings of Mimosa pvdica may be grown to suitable size in 3 or 4 weeks.

Seeds from seedsmen. Oxalis seeds also from seedsmen, or plants

from growers. On "sleep" movements, see Goodale, p. 409, and

Strasburger, p. 270. The irritability of plants is a most interesting

subject of study.

Exercise XXIV.— Of greenhouse material, Hibiscus or Abutilon is

very good for all points in this exercise. Geranium (Pelargonimn)

and German Ivy {Senecio scandens) have stipules. The veining does

not show so well. Of outdoor things, Apple and Quince have stipules.

Selections of the best leaves to illustrate types of venation, compound-

ing, etc., should be made in the summer, and the leaves pressed. But

for Exercise XXIV. fresh material is needed.

Exercises XXVI. and XXVII. — The assortment of leaves given the

pupil will include parallel- and net-veined examples ; and of the latter,

some pinnate, some palmate. Several examples of each category

should be provided. Let some be lobed, divided, etc., so as to suggest

the origin of compounding. Piunately lobed, palmately lobed forms,
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etc., suggest corresponding compound forms. This is meant to be an

exercise in systematic grouping on lines of possible evolution of leaf

forms. Can transitional forms between pinnate and palmate be

found ? The material will be selected by the teacher from the flora

of the particular locality.

Exercise XXVIII. — Onion. Onion " sets " from the seedsman
;

inexpensive.— Acacia. This is interesting in connection with the

natural conditions under which the phyllodineous Acacias grow.

Pressed material may be used, derived, of course, from some green-

house. Phyllodia wdth leaflets may be found on some sj^ecies, even in

the adult condition {e.g. A. melanoxylon) . See phyllodes, Ch. X.

Chapter X. The special uses of the leaf, treated in §§ 146-153,

may wdth great advantage be illustrated by living material. Seeds

of Cobcea macrostemma may be bought and the plant raised in the

schoolroom, if the temperature is favorable. Drosera hinata may
perhaps be obtained from florists or from a botanic garden. D.

rotundifulia rests in wdnter. A Wardian case will keep Droseras,

Sarracenias, and Dionseas in good condition for observation.

Chapter XI. Exercises XXIX-XXXII.— Scilla siherica is good for

these exercises. Order in the fall, for spring use, from florists. Cost

small. Tulips can be had from Christmas onward. At wholesale

from commercial growers they cost about 2 cents each, though more at

times. Hyacinths, not so good, 5-10 cents a spike, November to May.

The above are mentioned as available for city schools. Scilla is common
everywhere in gardens in early spring. Bulbs, ^1 per 100. Of wild

material for the first flower studied. Dogtooth Violet (^Erythroniuni)

and Trillium are also good. The Liliacece, in general, are excellent.

Exercise XXXIII.— The principles of anthotaxy had best be taken

up in the course of the general study of the flower, for the sake of

economy of material, rather than as the subject of a separate study.

For the benefit of city schools, some information as to kinds, prices,

etc., of flowers may be proffered. Azaleas, Christmas to Easter, cheap.

Swainsonia (leguminous, racemose), all year, 50 cents dozen spikes.

Candytuft (cruciferous, racemose), all year, 25 cents dozen spikes.

Nasturtium, all year, 25 cents dozen. Begonia (cymose, unisexual),

any time, cheap. Primula, 25 cents pot. Bouvardia (umbellate), 25

cents dozen heads, all year. Crassula quadrijida, compound cymose.

Oxalis, good, cymose. Eupatorium, Stevia, and Chrysantliemum frute-

scens, composite heads. The above are suggested in case winter

material must be used. Buy of wholesale dealers, or growers.

Exercise XXXIV. — The material must be gathered at the flowering

season of the tree chosen (Larch, Spruce, Fir, Pine), in spring, and

preserved in alcohol, unless used at once. The fresh, fertile cone

(here for convenience called a "flower," but also spoken of as an

inflorescence) is very beautiful in form and color.
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Further work on the flower will be directed toward illustration of

the principles of floral structure and biology, given in the following

chapter of text. The extent and exact character of this study are left

to the discretion of the teacher in view of the material obtainable.

Systematic Botany. — AVith regard to the study of Systematic

Botany, when this forms a part of the school course, the following

suggestions may prove helpful.

In many schools it has been the custom to require each pupil to

determine or ' analyze ' a certain number of plants, perhaps a hun-

dred or more. While this exercise has value, it may be doubted

whether the pupil ordinarily receives from it information or training

commensurate with the time it requires. Through the recognition in

recent years of a greater and greater number of species the accurate

identification of plants has become a matter so technical as to require

a degree of attention and precision rarely possessed by elementary

pupils. Nevertheless, the teacher should spare no effort to impart by
direct instruction or incidental suggestions as clear an idea as possible

of the general classification and relationship's of the plants studied in

the laboratory. Experience shows that pupils grasp without difficulty

the more obvious features which distinguish the larger families. Thus
it requires but a few moments to show that nearly all grasslike plants

may be divided into three great families, the true grasses with round

stems and split leaf sheaths, the sedges with triangular stems, and the

rushes with regular 6-parted flowers. Copious illustrative material

(readily obtained even by city teachers) should be given to the pupils

to exercise their discriminative powers after or during any such instruc-

tion as this. Similarly, it requires but a few moments to show how
most of the remaining monocotyledons may be divided into Liliacece

with superior ovary and six stamens, Amaryllidacece ^^'lih. inferior ovary

and six stamens, Iridaceoe with inferior ovary and three stamens, and

Orchidacece with inferior ovary and one or two stamens. In like

manner the leading families of dicotyledons will be found to possess

such characteristic features as the peculiar inflorescence of the Umhel-

liferce, the dense heads of the Compositce, the square stems, oj)posite

leaves, and aromatic qualities of the Labiatce, or sheathing stipules of

the Polygonacece. Indeed a very few exercises, in which the pupil is

encouraged to sort for himself, along such simple lines as these, great

piles of mixed flowering plants (including the commonest dooryard

weeds), will enable him to determine at sight the twelve to twenty

more important families, which include four fifths of the flowering

plants he is likely to meet in after life. A similar discrimination of

plants in fields and woods should, whenever practicable, supplement

laboratory exercises. The pupil will, naturally, make many mistakes

at first, being inclined, perhaps, to place a Potentilla in the Ranun-

culacece, a Datura in the Convolvulacece, or even a clover in the Com-
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positcB ; but such errors may be turned to good account by a tactful

teacher, since they lead very naturally to the consideration of impor-

tant floral differences.

AVhen a general knowledge of plant families has been obtained,

the pupiPs attention may well be directed to such large and well-

marked genera as Lilium, Ranunculus, Delphinium, Lepidium,

Prunus, and the like, and he should be led to contrast these with

others of the same families. Similarly, species of two or three simple

genera should be considered as such.

After this introduction to classification, the use of keys and the

manual will be readily grasped by pupils who are to pursue the sub-

ject further, and it may be suggested to teachers that greater enthu-

siasm in the study of local flora can be stimulated if the subject is

optional than if it is made obligatory. Special care should be exer-

cised to direct the attention of the pupil to those plants which, owing

to their inconspicuous flowers, are likely to be overlooked or thought

too difficult for study. Many small flowers, such as those of Mollugo,

Acer, Galium, etc., will be found relatively simple and instructive, while

those of the far more showy Fringed Polygala, Lady's Slipper, Canna,

and the like, are, from their irregularity, perplexing and discouraging

to the beginner. The successful examination of the flower of a plan-

tain, rush, or grass, obtained in the neighborhood of the schoolhouse

will train the pupil's powers of observation far more effectively than

the dissection of many showy greenhouse flowers.

The teacher's success in this work will be in a general way pro-

portionate to his own knowledge of plants, their names, and relation-

ships. He is, therefore, urged to acquaint himself so far as possible

with the plants of his region by the use of the manual. While a

knowledge of his local flora will help him greatly, an ignorance of the

names and affinities of common plants will expose him to frequent

mortifying experiences when questioned by his pupils and others.

The importance of a school herbarium, even if it be small and

comprise but a few hundred of the commonest plants, can scarcely be

overestimated. Explicit directions for the collecting, labeling, and

caring for the herbarium specimens will be found in Gray's " Struc-

tural Botany," pp. 370-381, or W. W. Bailey's '' Botanizing" (Preston

& Bounds Co., Providence). Until the teacher has gained some ex-

perience in identifying species, he will do well to send to some large

botanical establishment for determination, duplicates of such plants

as he is placing in the herbarium. There are several botanical estab-

lishments (for example the Gray Herbarium of Harvard University,

Cambridge, Mass.) where well-prepared dried specimens of native

plants will ordinarily be identified free of charge, provided the speci-

mens may be retained. Each specimen must show, in the case of small

species, the whole plant, of larger ones, 10 or 12 inches of stem bearing
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leaves and flowers or fruit. Each must also be accompanied by a label

stating the place and date of collection and the name of the collector.

The labels should, furthermore, bear distinctive numbers by means of

which the specialist, who examines the specimens, can report to the

teacher their scientific names in such a manner that they can be readily

applied to the duplicating specimens which the teacher has retained

under the same numbers.

Chapter XIlI.— Fruits make most interesting material for compara-

tive studies. Preface the laboratory work by a classroom discussion.

Exercise XXXV.— Wild Indigo. Any leguminous pod is suitable.

Wild Indigo (Baptisia tinctoria) is common on dry, sandy soil. Even
Pea pods and Bean pods will do. A teacher offers the following sug-

gestion. "By collecting pods just as they are about to open, and

preserving in formaline, one may keep them indefinitely. When the

class is ready for the study of seed dispersal, the pods may be taken

from tlie liquid, when they will open just as naturally as in the fall."

— Violet. Alcoholic material, if fruit is out of season.— Checkerberry.

The fleshy part is calyx and receptacle.— Rose Hip. The cup is hol-

lowed receptacle. The " seeds " are the several achenes.

Exercise XXXVI.— Outgrowth of the Testa. Put the Milkweed
and Trumpet Creeper seeds in glass "sample" tubes or small vials,

and seal them up for class study.

Exercise XXXVII. — Illustration i. Staphylea. — Illustration 2.

Rumex crispus, though any Rumex will do.— Illustration 3. Bidens,

known as " Beggar's Ticks." The subject of this exercise is one that

may well be studied further, either in the laboratory from materials

which the fields supply in greatest variety, or in the field itself.

If the course in botany begins in the fall and extends throughout

the year, the fruits studied in the field, or at least collected for study

by the pupils, will in an interesting way introduce the work on seeds.
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11. CRYPTOGAMIC LABORATORY STUDIES

The following additional utensils and reagents will be needed :
—

Compound microscopes.— Many of the studies in Cryptogams may
be profitably carried out with good hand lenses, supplemented by the

figures of the descriptive text. But compound instruments wall, of

course, be provided when possible. Even a single instrument will be

a great gain. The aim should be to have one for each pupil in the

laboratory division. The following makes are recommended as trust-

W'Orthy; there are others: Bausch & Lomb (Rochester, N. Y., New
York, Chicago) ; Leitz (AVilliam Krafft, 411 AYest 59th St., New York)

;

Reichert (Richards & Co., 46 Park Place, New York) ; Zeiss (of

dealers, e.g. Franklin Educational Co., Boston, and Eimer & Amend,
New York).

Two eye pieces (2-inch and 1-inch) and two objectives (| and | inch),

with double iiosejjiece, should be had, at least. For many details in the

arrangement of the laboratory and equipment, the teacher should see

some laboratory where these matters have been worked out. For the

theory and use of the microscope, see " The Microscope," Gage, Com-
stock Pub. Co., Ithaca, N. Y^. Practical rules for pupils are given by

Peabody (see under Bacteria, p. 257).

Razors, flat on one side, are needed if pupils make sections them-

selves ; together w^ith strops for sharpening (get a barber to hone

razors), pith for holding objects sectioned, and cheap camel's-hair

brushes for removing sections from razor to slide.

Alcohol (commercial, diluted one half) may be kept on the table in

2-ounce bottles wdth pipettes fitted into the corks. Bottles for potash,

glycerine, and iodine, are made with ground glass stoppers drawn out

into droppers (1-ounce " dropping bottles " of dealers), for 15-20 cents

each. Put two 1-inch pieces of stick potash into bottle, and fill up

with water. Use glycerine one third strength, and tinge with eosin.

Prepare aqueous iodine as before directed (with KI).

Plants for study.— Material may be bought of supply companies

(Cambridge Botanical Supply Co., Cambridge, Mass.; Geo. M. Gray,

AVood's Holl, JSIass. ; Ithaca Botanical Supply Co., Ithaca, N. Y.).

Slides may be bought of dealers in microscopical accessories. Material

collected by the teacher is best preserved in 70 % alcohol. When the

habitats of plants recommended for stud}^ are not mentioned in the

descriptive text, they are given below, together with the times for col-

lecting, the dates given being applicable to New England.

Books. — Strasburger's text-book wall give the main facts on

Cryptogams. Bennett and Murray's ^'Handbook of Cryptogamic

Botany " (Longmans, Green & Co., New York, $5.00) gives fuller de-

tails. On Algse, see George Murray's " Introduction to the Study of
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Seaweeds." For a full treatment of Fungi, see De Bary's " Compara-

tive Morphology and Biology of the Fungi, Mycetozoa, and Bacteria "

(Clarendon Press, 1887). For names of many common fleshy Fungi,

refer to W. H. Gibson's " Our Edible Toadstools and Mushrooms "

(Harper Bros.) ; for Lichens, to Snider's " Guide to the Lichens "

(Bradlee Whidden, Boston) ; for Mosses, to A. J. Grout's " Mosses

with a Hand Lens " (Grout, 360 Lenox Road, Brooklyn, X. Y.) ; for

Ferns, Lycopodiums, etc., Gray's " Manual."

346. Nostoc.— Alternative, Oscillatoria, found on surface of mud
where covered with (especially foul) water, also on the surface of

pools, also as a slippery coating on rocks in rapidly flowing streams.

Easier to find than Xostoc. The former (as well as Xostoc) often in

greenhouses. It is.an open question whether the cell or the chain is

the " individual."

347. Pleurococcus.— See descriptive text.

348. Spirogyra,— Conjugating material may be sought in late April

and May. Examine with the lens floating masses turning yellowish.—
The cells treated with glycerine are plasmolyzed, when the protoplasmic

contents is driven away from the walls. Emphasize the separability

of wall and protoplasm.

352. Vaucheria.— On pots in greenhouses. It is said that material

showing both kinds of reproduction mentioned in text, may be

obtained by throwing mats of the plant into jars half full of water

about six weeks before use, and placing the jar in strong light.

355. Ectocarpus.— Sporangia may be found intercalated in the Jila-

ments, as well as at the ends of branches. Gametangia = pleurilocular

sporangia.

356. Rockweed {Fucus).— Abundant on rocks between tide marks;

in " fruit " more or less throughout the year. At its best, perhaps, in

summer and autumn. Break open the fruiting portions and examine
with hand lens.— Wet the razor wdth alcohol. Make many sections

before removing any from razor, then, on the slide, select the thinnest

for study.

359. Polysiphonia may be found epiphytic on Ascophyllum. The
latter is the dark (almost black) Rockweed, with thick narrow fronds

without midrib, in which are elongated, bean-shaped bladders. In

buying Polysiphonia specify tetraspores.

361. Nemalion.— The fronds are made up of essentially independent

filaments.— Batrachospermum may be used as alternative. It grows
on stones in running brooks. The carpogonia and antheridia are

found early in the season (April).

362. Bacteria.— This subject is of the highest practical importance,

and, if possible, should be treated with considerable fullness. Dwell
on the relation of cleanliness, in household and person, to health.

The laboratory studies should, if possible, be extended in some such

OCT. or BOX. — 17
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lines as those drawn by J. E. Peabody in " Laboratory Exercises in

Anatomy and Physiology" (Holt & Co., New York ; 60 cents). The
study of Bacteria given by Peabody is highly to be recommended. By
all means see also Journal of Applied Microscopy for February, 1891

(Vol. IV., p. 1161).

363. Yeast. — Use fresh yeast cake.

366. Rhizopus.— Use fresh, moist bread. Let each pupil place a

piece 1 inch square or so on the bottom of a plain tumbler, or, better,

a small crystallizing dish, covering to keep moist, two or three days in

advance of use.— For zygospores— hard to get in Khizopus— Sporo-

dinia may be used. It is found growing as yellowish, smoky tufts of

mold on fleshy fungi in woods. Zygospores may be found on the

under side of the pileus of the fleshy fungus. Preserve in alcohol.

369. Saprolegnaceae.— Allow from four days to a week, according

to temperature, for the molds to develop. Or, better, throw in some

of the killed seedlings (Tomato, or other small things) and insects on

several successive days, beginning a week in advance of use. Zodspo-

rangia are more abundant on young material. The zoospores swim
away at once in some species, and will not be found near by in a

quiescent state.

372. Peziza, on logs and sticks in woods in summer.

375. Microsphaera alni, in late summer and in September. Press

the leaves. Uncinula, another fungus of the same group, is common
on Willow leaves ; another form is on the under side of Horse-chestnut

leaves (August, September).— The asci are essentially like those of

Peziza.

377. Toadstool.— Fresh horse dung in bowls, under cake covers (to

keep moist), will give Coprinus in about two weeks. Make several

lots to be sure of material. Various molds will come up before

Coprinus. Wash these down by sprinkling with water after a week.

Take the young heads of Coprinus before they open out, in order to

section across gills. Or get other material in summer and keep in

alcohol.

379. Lichen.— Physcia stellaris, or any expanded form found on tree

trunks. For comparison of habit show such a form as Cladonia

cristatella, common in pastures, distinguished by bright scarlet apo-

thecia. If time and microscopes permit, study the structure of the

thallus further. What are the " green bodies," and what is the nature

of the other elements ?

381. Marchantia. — In fruit (spores) in early summer. Lunularia,

known by its crescent-shaped cupules, wiU serve for the living habit

and the gemmae of this kind of Liverwort. It is common in green-

houses.

386. Moss. — Polytrichum commune may be found in good condition

(sex organs) in May. The fertile shoots are known by the flowerlike
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arrangement of the leaves at the summit. The sporogonia are mature

later. Preserve in alcohol, if necessary. Other mosses (e.r/. Milium)

will serve. The protonema may be found in greenhouses and on soil

where moss is growing.

390. Fern.— Prothallia are easiest got in greenhouses. They may
best be gi-own (by the florist) on potsherds. The smaller prothallia

are likely to have antheridia alone. For the spores, use preferably

some Aspidium, taken when the sori are youngish. If necessary

preserve this material in alcohol. In the ]\laidenhair Fern the sori

are covered by the recurved leaf margin — not an indusium. — If

smallish prothallia, which have not been wet for some time, are placed

in a drop of water on a slide, the antherozoids are likely to be seen

;

use a low power of the compound microscope.

396. Selaginella, from greenhouses, in fruit in early spring (some

species at otlier times). S. rupestris is found in dry situations (as

bare hilltops) at the edge of ledges in poor soil. It looks at a

distance like a stiff, coarse moss.

400. Lycopodium is the " ground pine " used for Christmas decora-

tions. In fruit in late summer.

402. Equisetum arvense is common on railroad banks, the fertile

shoots appearing in early May, the vegetative shoots later.
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Abortive. Imperfectly developed. 128.

Absorption, by root, 232 ; selective, 232.

Acaulescent. Stemless, or apparently so. 56.

Accumbent (cotyledon). Having the edges

against the radicle.

Achene. A small, dry, hard, 1-celled, 1-

seeded, indehiscent fruit. 149.

Acicular. Slender, needle-shaped.

Actinomorphic, 12S.

Aculeate. Prickly, beset with prickles.

Acuminate. Tapering at the end. 94.

Acute. Terminating in a sharp or well-de-

fined angle. 94.

Adaptation, types of, 64.

Adnate. United, as the inferior ovary with

the calyx tube. Adnate anther, one at-

tached for its whole length to the inner or

outer face of the filament. 135.

Adnation, 115.

Adventive. Eecently or imperfectly natural-

ized.

Estivation. Arrangement of parts of peri-

anth in bud. 138.

Alate. Winged.
Albumen, 18.

Albuminous seeds, 18.

Albuminous substances, formation of, 236.

Algae, blue-green, ITO ; brown, 177
;
green,

171 ; red, 180 ; unicellular, 1.57.

Alternate. Not opposite to each other, as se-

pals and petals, or as leaves on stem. 90.

Alternation of generations, 207.

Alveolate. Honeycombed ; having angular

depressions separated by thin partitions.

Ament. A catkin, or peculiar scaly unisexual

spike. 141.

Amphitropous (ovule or seed). Half inverted

and straight, with the hilum lateral. 138.

Amplexicaul. Clasping the stem.

Anastomosing. Connecting by cross veins

and forming a network.

Anatomy of phanerogams (ch. xvii.), 212.

Anatropous (ovule). Inverted and straight,

with micropyle next the hilum. 13S.

Androecium, 109.

Androgynous (inflorescence). Composed of

both staminate and pistillate flowers.

Angiospermous. Having seeds borne within
a pericarp.

Angiosperms, 107.

Annual. Of only one year's duration. 44.

Anther, 108.

Antheridial tubes, 189.

Antheridium, 176, 179, 203.

Antherozoids, 176, 178, 179, 200, 206.

Anthesis. Time of expansion of a flower.

Apetalous. Without petals. 129.

Apiculate. Ending in a short, pointed tip.

Apothecium, 190.

Arachnoid. Cobwebby ; of slender entangled

hairs.

Archegonium, 201, 203, 206.

Arcuate. Moderately curved.

Areolate. Marked out into small spaces

;

reticulate.

Aril, 152. Arilate, having an aril.

Aristate. Having an awn, or slender, bristle-

like termination. 94.

Articulate. Jointed; having a node or joint.

Ascent of sap, 238.

Ascomycetes, 190.

Ascus, 190, 191.

Aspergillus, 192.

Assimilation, 234; carbon, 72; (Exp. 11),

66.

Assurgent. Ascending.

Attenuate. Slenderly tapering ; becoming
very narrow.

Auriculate. Having an ear-shaped apj)end-

age. 93.

Awl-shaped. Narrowed upward from the

base to a slender or rigid point.

Awn. A bristle-sha])ed appendage.
Axil, 29.

Axile placentation, 105.

Axillarj'. Situated in an axil. 29.

Baccate. Berrylike
;
pulpy throughout.

Bacteria, 160, 184 ;
practical study, 256.

Barbed. Furnished with rigid points or

bristles, usually reflexed like the barb of

a fishhook.

Barbellate. Finely barbed.

Bark, anatomy of, 225 ; falling of old layers,

226.

Basidiomycetes, 163, 194.

Basidium, 195.

Bast fibers, 219.

Batrachospermum, 180.

Berry, 149.

Bidentate. Tvvo-toothed.

Biennial. Of two years' duration. 45.

Bifid. Tvvo-cleft.

"

Big Trees, 63.

Bilabiate. Two-lipped.

Bilocellate. Having two secondary cells.

Bfioculate. Two-celled.

Bladderwort, 89.

Blade, 73.

Blue-green Algfe, 170.

Books of reference, 244, 255.

Bract. A more or less modified leaf sub-

261
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tending a flower, or belonging to an in-

florescence. 126, 140.

Bracteate. Having bracts.

Bracteolate. Having bractlets.

Bractlets. Secondary bracts, as on a pedicel

of a flower.

Bread Mold, IGO, 16S.

Brown Algae, 15S.

Buds, accessory, 29 ; adventitious, 83 ; ax-

fllary, 29 ; comparative vigor, 26 ; discus-

sion introducing study of, 24T; dormant
condition, 30

;
general structure, 23

;
grow-

ing, 27 ; laboratory studies, 23 ; latent, 32
;

mixed, 30 ; naked, 81 ; nondevelopment, 25,

32
;

protection, 27, 2S, 31 ; time taken to

unfold, 248; unfolding, 25; winter, 29.

Bulb, 60,

Bulbiferous. Bearing bulbs.

Bulblets, 58.

Bryophytes, 198.

Cadnceous. Falling ofl" early.

Calcarate. Produced into, or having, a spur.

Calcium oxalate, 217.

Callus. A bard protuberance, or callosity.

Calyculate, Having bracts around cal3-x, imi-

tating an outer calj-x.

Calyptra, 203.

Calyx, 100, 110.

Cambium, 222; of cork, 225.

Campanulate. Bell-sbaped
; cup-shaped

;

with a broad base. 132.

Campylotropous (ovule or seed). So curved
as to bring apex and base nearlj^ together.

138.

Canaliculate. Longitudinally channeled.

Canescent. Hoary, with gray pubescence.
Capitate. Shaped like a head ; collected into

a head or dense cluster.

Capsule. A dry, dehiscent fruit composed of

more than one carpel. 151.

Carbon assimilation, 234.

Carbon dioxide, source of, 234.

Carinate. Having a keel or a projecting longi-

tudinal medial line on the lower surface.

Carpel. A simple pistil, or one luember of a

compound pistil. 104.

Carpogonium, 181.

Carpospore, 182.

Caruncle, 152.

Carunculate. Having a caruncle.

Caryopsis. A grain, as of grasses ; a seed-
like fruit with a thiri pericarp adnate to the

contained seed. 150.

Catkin. An ament. 141.

Caudate. Having a slender taillike appendage.
Caudex. The persistent base of an otherwise
annual herbaceous stem.

Caulescent. Having a manifest stem.
Caulicle, 17.

Cauhne. Belonging to the stem.
Cell, 212; changes in shape. 21S: of ovary,
105; of stamens, 136; typical, 173.

OeU fusion, 220.

Cell sap, 216.

Cellular structure of plants, 116.

Cellulose, 21S.

Cefl wall, 217.

Cespitose. Growing in tufts ; forming mats
or turf.

Chaff. A small, thin scale or bract, becoming
dry and membranous.

Chaff^\ Having or resembling chaff".

Chaloza, 137, 153.

Chlorophyll, 23, 72.

Chlorophyll granules, 215.

Chloroplastids, 215.

Chromatophore, 173.

Cflium, 172.

Ciliate. Marginally fringed mth hairs.

Ciliolate. Minutely cUiate.

Cinereous. Ash color.

Circinate. Coiled from the top downward, as

the young frond of a fern.

Circumscissile. Dehiscing by a regular trans-

. vei'se circular line of division.

Clavaria, 195.

Clavate. Club-shaped
;
gradually thickened

upward.
Claw, 132.

Cleistogamous. FertUized in the bud, with-

out the opening of the flower. 119.

Cleft. Cut about to the middle. 95.

Climbers, 53.

Club Moss, 167.

Coalescence. The union of parts or organs

of the same kind. 114.

Cochleate. Spu-al like a snail shell.

Collenchyma, 219.

Columella. The persistent axis of some
capsules, spore cases, etc.

Coma. A tuft of hairs. 152.

Comose. Furnished with a coma.
Commissure. The surface by which one

carpel joins another, as in the UmbelliferEe.

Complete (flower), 128.

Components of plant bodj', 231.

Compound. Composed of two or more simi-

lar parts united into one whole. Compound
leaf: one divided into separate leaflets. 82,

96.

Compressed. Flattened laterally.

Conceptacle, 179.

Conduction of sap in leaf, 69.

Conduphcate. Folded together lengthwise.

Confluent. Eunning into each other;

blended into one.

Coniferous. Cone bearing.

Coniferous flower, 102.

Conjugation, 172, 182.

Connate. United congenitally.

Connective. The portion of a stamen which
connects the two cells of the anther. 108.

Connivent, Coming into contact ; con-

verging.

Convolute. Eolled up longitudinally.

Cordate. Heart-shaped, with the point up-

ward. 93.

Coriaceous. Leatherv in texture.

Cork, 225.
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Corm. The enlarged fleshy base of a stem,

bulblike, but solid. 60.

Corolla. The inner fjerianth, of distinct or

connate petals. 100, 110.

Coroniforui. Shaped like a crown.

Corrugate. Wrinkled or in folds.

Corticium, 195.

Corj'inb. A flat-topped or convex open flower

cluster, in the stricter use of the word,

equivalent to a contracted raceme, and
progressing in- its flowering from the

margin inward. 140.

Corj-mbose. In corymbs, or coryniblike.

Costate. Kibbed ; having one or more longi-

tudinal ribs or nerves.

Cotyledons. The foliar portion or first leaves

(one, two, or more) of the embryo as found

in the seed. 17.

Cotyledons, sleep of, T5,

Crateriform. Having the form of a shallow

bowl.

Creepers, 57.

Crenate. Dentate with the teeth much
rounded. 95.

Crenulate. Finely crenate.

Cristate. Bearing an elevated ai)pendage re-

sembling a crest.

Cross-fertilization, 118; agencies for, 120.

Crossing, eftect of, 127.

Crown. An inner appendage to a petal, or to

the throat of a corolla. 132.

C'rustaceous. Of hard and brittle texture.

Cryptogams, 13; laboratory studies, 157;

(ch. xvi.), ICS; relationship to phanero-

gams, 211.

CucuUate. Hooded or hood-shaped ; cowled.

Culm. The peculiar stem of sedges and
grasses.

Cuneate. "Wedge-shaped ; triangular, with

the acute angle downward. 93.

Cupules, 200.

Cuspidate. Tipped with a cusp, or sharp

and rigid point. 94.

Cuticle, 227.

Cutleria, 178.

Cyme. A usually broad and flattish deter-

minate inflorescence, i.e. with its central

or terminal flowers blooming earliest. 142.

Cymose. Bearing cymes, or cymelike.

Cytoplasm. General mass of the protoplasmic

cell, aside from the nucleus. 214.

Deciduous. Not persistent ; not evergreen.

Decompound. More than once compound
or di\ided. 98.

Decumbent. Eeclining, but with the sum-

mit ascending.

Decurrent (leaf). Extending down the stem

below the insertion.

Decussate. Alternating in pairs at right

angles. 91.

Definite. Of a constant number, not exceed-

ing twenty.

Deflexed. Bent or turned abruptly down-

ward.

Dehiscent, Dehiscence, 151. Opening regu-

larly by valves, slits, etc., as a capsule or

anther. 151.

Deliquescent trunks, 33.

Deltoid. Shaped like the Greek letter A.

Dentate. Toothed, usually with the teeth

directed outward. 82, 94.

Denticulate. Minutely dentate.

Depressed. Somewhat flattened from above.

Determinate (inflorescence), 139, 142.

Diadelphous (stamens). Combined in two
sets. 135.

Diandrous. Having two stamens. 135.

Dicarpellary. Composed of two carpels.

Dichotomous. Forking regular!}' bj' pairs.

Dicotyledonous. Having two cotyledons.

Dicotyledons, 17 ; fibrovascular bundles of,

222; plan of flower, 110; stem structure,

47 ; stem, anatomy of, 223.

Didymous. T^vin ; found in pairs.

Did\'namous (stamens). In two pairs of

unequal length. 135.

Dilfuse. "Widely or loosely spreading.

Digestion, 235; (Exp.), 250.

Digitate. Compound, with the members
borne in a whorl at the apex of the sup-

port.

Dimerous (flower). Having all the parts iu

twos.

T)imori)hous. Occurring in two forms. 123.

Dicecious. Unisexual, with the two kinds

of flowers on separate plants. 119, 129.

Discoid. Resembling a disk. Discoid head,

in Composita?, one without ray flowers.

Disk. A development of the receptacle at or

around the base of the pistil. In Com-
posite, the tubular flowers of the head as

distinct from the ray.

Dissected. Cut or divided into numerous
segments. 79.

Dissemination, 145, 153 ; agents of, 153 ; by

animals, 155; by ejection, 156; by water,

155 : by wind, 153.

Dissepiment. A partition in an ovary or

fruit.

Distichous. In two vertical ranks.

Distinct. Separate; not united ; evident.

Divaricate. Widely divergent.

Divided. Lobed to the base. 96.

Dodder, 41.

Dormant condition, seeds, 19.

Dorsal. Upon or relating to the back or

outer surface of an organ.

Drawing, 242.

Drupaceous. EesembUng or of the nature

of a drupe.

Drupe. A fleshy or pulpy fruit Avith the in-

ner portion of the pericarp (1-celled and

1-seeded, or sometimes several-celled) hard

or stony. 149.

Drupelet. A diminutive drupe.

Echinate. Beset with prickles.

Ecology. That part of botany which treats

of plants in their relations to their sur-
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roundings. Of buds, 33 ; of flowers, 118,

127 ; of fruits, 153.

Ectocarpus, 15S, 178.

EflFuse. Very loosely spreading.

Egg cell, 176,' 178, 179, 181, 189, 201.

Elater, 210.

Elements composing plants, 231.

Emarginate. Having a shallow notch at the

extremity. 94.

Embryo, 7, 16 ; food for, 19 ; of conifers, 12
;

origin of, 118.

Embryo sac. 118, 211.

Endocarp. The inner la5-er of a pericarp, 149.

Endogens, 223.

Endosperm, IS.

Entire. Without toothing or division.

Enzymes, ferments, 236.

Ephemeral. Lasting only for one day.

Eijidermis, 226, 227.

Epigynous. Growing on the summit of the

ovary or apparently so. 130, 134.

Epipetalous. Upon the petals. 134.

Epiphytes, 16 ; roots of, 39, 40.

Equisetum, 167, 210.

Erose. As if gnawed.
Exalbuminous. Without albumen. IS.

Excurrent. Eunning out, as a nerve of a

leaf projecting beyond the margin. Ex-
current trunks, 33.

Exfoliating. Cleaving off in thin layers.

Exocarp. The outer of two layers of peri-

carp. 149.

Exogenous. Growing by annular layers near

the surface ; belonging to the Exogens.
223.

Experiments, manual of, 243.

Exserted. Projecting beyond an envelope,

as stamens from a corolla.

Extrorse. Facing outward. 136.

Falcate. Scythe-shaped ; curved and flat,

tapering gradually.

Farinaceous. Containing starch ; starchlike.

Farinose. Covered with a meallike powder.
Fascicle. A close bundle or cluster. 143.

Fastigiate (branches). Erect and near to-

gether.

Fat, in seeds, 19.

Fermentation by Yeasts, 186.

Ferments, 236.

Fern (laboratory study), 165.

Ferns, 204.

Ferruginous. Eust color.

Fertile. Capable of producing fruit, or pro-
ductive, as a flower having a pistil, or an
anther with pollen.

Fertilization, in Yaucheria, 176 ; of the ovule,

118.

Fibrillose. Furnished or abounding with
fine fibers.

Fibrous. Composed of or resembling fibers.

Fibrous tissue : a tissue formed of elon-

gated thick -walled cells.

Fibro-vascular. Composed of woody fibers

and ducts. 221.

Filament. The part of a stamen which sup-

ports the anther ; any threadlike body. 108.

Filamentous. Composed of threads.

Fihferous. Thread bearing.

Fihform. Thread shaped ; long, slender, and
terete.

Fimbriate. Fi'inged.

Fimbrillate. Having a minute fringe.

Fistular. Hollow and cylindrical.

Flaccid. Without rigidity ; lax and weak.

Flexuous. Zigzag; bending alternately in

opposite du-ections.

Floccose, Clothed mth locks of soft hair or

wool.

Floret, 126.

Flower (ch. xii.), 103; arrangement of or-

gans, 101 ; coniferous, 102 ; ecology, 118
;

general morphology, 103 ; laboratory stud-

ies, 99; terminology, 128; winter study, 252.

Foliaceous. Leaflike in texture or appear-

ance.

Follicle. A fruit consisting of a single car-

pel, dehiscing by the ventral suture. 150.

Follicular. Like a follicle.

Food, for buds, 32 ; of young plant, 8 ; stored

in seed, IS; translocation, 236; supply

(exp. study), 13.

Foramen, 137.

Forests, seeds in soil of, 19.

Formaline, 242.

Fornicate. Arched over, as the corona of

some Borraginaceje, closing the throat.

Free. Not adnate to other organs.

Frond. The leaf of Ferns and some other

Cryptogams.
Fruit, ecology of, 153 ; laboratory studies,

144; nature of, 147; origin, 144.

Fruits, aggregate, 148 ; drupaceous, 148 ; in

relation to dissemination, 145 ; kinds, 147
;

multiple, 148 ; self-burying, 154 ; stone,

148.

Fugacious. Falling or fading very early.

Fungi, 1S3 ; Sac Fungi, 100.

Funiele. The free stalk of an ovule or seed.

137.

Funnel-form, 132.

Fuscous. Grayish brown.
Fusiform. Spindle-shaped ; swollen in the

middle and narrowing toward each end.

Galea. A hooded or helmet-shaped portion

of a perianth, as the upper sepal of Aconi-

tum, and the upper lip of some bilabiate

corollas.

Galeate. Helmet-shaped ; having a galea.

Gamete, 176, 179, ISS, 207.

Gametophyte, 207.

Gamopetalous. Having the petals of the

corolla more or less united. Ill, 131.

Gambphyllous. Composed of coalescent

leaves, sepals, or petals.

Gemma, 200.

Gemmiparous. Producing gemmae.
Geniculate. Bent abruptly, like a knee.

Geotropism (Exp. 5), 11, 49, 240.
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Germination, 9 ; conditions, 19 ; heat of

(Exp. 3), 10 ; influence of temperature, 11

;

of Horse-cliestnut, 22 ; time required, 24T.

Gibbous. Protuberant or swollen on one

side.

Glabrate. Somewhat glabrous, or becoming
glabrous.

Glabrous. Smooth ; not rough, pubescent,

or hair\-.

Gland. A secreting surface or structure

;

any protuberance or appendage having the

appearance of such a structure.

Glandular. Bearing glands or of the nature

of a gland.

Glaucous. Covered or whitened with a

bloom.

Glochidiate. Barbed at the tip.

Glomerate. Compactly clustered.

Glomerule. ' A c_vmose head. 143.

Glumaceous. Furnished with or resembling

glumes.

Glume. One of the chaffy bracts of the in-

florescence of Grasses.

Granular. Composed of small grains.

Grit cells, 220.

Growth and reproduction, 1T4 ; annual, 33;

conditions, 239 ; fluctuations, 239 ; grand

period, 239 ; of stems, 52 ;
phases, 23S

;

of root (Exj).), 35.

Guard ceUs, 228.

Guttation (Exp.), 35, 249.

Gymnospermous. Bearing naked seeds,

without an ovary.

Gj^mnosperms {Coniferce), 102; pistils of,

106.

Gynandrous. Having the stamens borne

upon the pistil, as in Orchidaceae. 134.

Gynobase. An enlargement or prolongation

of the receptacle bearing the ovary.

Gynoecium, 109.

Habit. The general appearance of a plant.

Halophytes, G5.

Hastate. Like an arrow head, but with the

basal lobes i)ointing outward nearly at

right angles, 93.

Heliotropisni, 240
;
(Exp.), 49, 68.

Herb. A plant with no persistent woody
stem above ground.

Herbaceous. Having the characters of an

herb ; leaflike in color and texture.

Herbaria, 253.

Heterocyst, ITO.

Heterogamous. Bearing two kinds offlowers.

Hilum. The scar or point of attachment of

the seed. 137, 153.

Hirsute. Pubescent with rather coarse or

stiff hairs.

Hispid. Beset with rigid or bristly hairs or

with bristles.

Hispidulous. Minutely hispid.

Homogamous. Bearing but one kind of

flowers,

flormogonia, 171.

Horsetail {Equisetum), 167.

Hyaline. Transparent or translucent.

Hybrid. A crossbreed of two species.

Hydnum, 195.

Hydrophytes, 65.

Hydrotropism (Exp.), 35, 240, 249.

Hymenium, 191, 195.

Hypha, 153.

Hypogynous. Situated on the receptacle be-

neath the ovary and free from it and from
the calyx ; having the petals and stamens
so situated. 130, 134.

Imbricate. Overlapping, either vertically or

spirally, where the lower piece covers the

base of the next higher, or laterall}', as in

the {estivation of a cah'x or corolla, where
at least one piece must be wholly external

and one internal. 139.

Immersed. Growing wholly under water

;

wholly covered by the involucral leaves, as

sometimes the capsule in Hepaticae.

Imperfect (flower), 128.

Incised. Cut sharplv and irregularlj', more
or less deeply. 95.

Included. Not at all protruded from the

surrounding envelope.

Incomplete (flowers), 129.

Incubous (leaf). Having the tip or upper

margin overlapping the lower margin of

the leaf above.

Incumbent (cotj-ledons). Lying with the

back of one against the radicle.

Indefinite (stamens). Inconstant in number
or very numerous.

Indehiscent. Not opening by valves, etc.
;

remaining persistently closed. 148.

Indigenous. Native and original to the

country.

Induplicate. Yalvate with margins project-

ing inwards. 138.

Indurated. Hardened.

Indusium, 205.

Inequilateral. Unequal-sided.

Inferior. Lower or below ; outer or ante-

rior. Inferior ovary: one that is adnata

to the calyx, 130.

Inflated. Hollow and distended.

Inflorescence. The flowering part of a plant,

and especially the mode of its arrange-

ment. 101, 139.

Innate (anther), 135.

Insectivorous plants, 86.

Inserted. Attached to or growing out of.

Integuments (teguments), 137.

Intercrossing, agencies, 120.

Internode. The portion of a stem between
two nodes.

Intramarginal. "Within and near the margin.

Introrse. Turned inward or toward the

axis. 136.

Involucel. A secondary involucre, as that of

an umbellet in Umbelliferge, 142.

Involucellate. Having- an involucel.

Involucral. Belonging to an involucre.

Involucrate. Having an involucre.
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Involucre. A circle or collection of bracts

surrounding a flower cluster or head, or a

single flower.

Involute. KoUed inward. 138.

Iodine, in test for starch, 9
;
preparation, 246.

Irregular (flower). Showing inequality in

the size, form, or union of its similar parts.

129.

Irritability, 240.

Keel. A central dorsal ridge, like the keel of

a boat ; the two anterior united petals of a

papilionaceous flower. 183.

Kidney-shaped. Crescentic with the ends

broad and rounded ; reniform.

Labiate. Lipped ; belonging to the Labiata?,

133.

Laboratory outfit, 241, 255.

Lacerate. Irregularly cleft as if torn.

Laciniate. Slashed ; cut into narrow pointed

lobes.

Lamella. A thin flat plate or laterally flat-

tened ridge. 194.

Lanceolate. Shaped hke a lance head, broad-

est above the base and narrowed to the

apex. 92.

Lateral. Belonging to or borne on the side.

Latex tubes, 220.

Leaf, 71 ; activities of (Exps.), 66 ; anatomy,
266 ; assimilation in (Exp. 11), 66, 72 ; con-

duction in (Exp. 20), 69 ; form and quali-

ties, 72 ; heliotropism (Exp. 17), 6S ; labora-

tory studies, 66 ; oflice, 71 ;
parts, 73 ; res-

piration (Exp. 12), 66 ; sleep movements
(Exp. IS), 68; special uses, 70; stability

(Exp. 21), 69 ; structure, 69 ; tendril, of

Cobaja, 84 ; venation, 70.

Leaflet. A single division of a compound
leaf.

Leaves, aquatic, 79, 80 ; arrangement, 89

;

bladeless, 76 ; climbing, 83 ; compound, 70,

82, 96 ; disposition in relation to light, 74
;

division, 96 ; duration, 89 ; equal illumina-

tion, 81 ; for storage, S3 ; insectivorous, 86
;

lobing, 96 ; metamorphosed, 70 ; netted

veined, 7S
;
palmately veined, 78 ;

parallel

veined, 77 ;
pinnately veined, 78 ; shapes,

78; shedding of, 89; special conformation,

83 ; special uses, S3 ; spinelike, S3 ; terms

used in description, 92.

Legume. The fruit of the Leguminosfe,

formed of a simple pistil and usually dehis-

cent by both sutures. 150.

Leguminous. Pertaining to a legume or to

the Leguminosse.

Lepidote. Beset with small scurfy scales.

Liber, 225.

Lichens, 163, 196.

Ligulate. Furnished with a ligule. 133.

Ligule. A strap-shaped corolla, as in the

ray flowers of Compositse ; a thin scarious

projection from the summit of the sheath

in Grasses.

Limb. The expanded portion of a gamo-

petalous corolla, above the throat; the ex-

panded portion of any petal, or of a leaf,

131.

Linear, Long and narrow, with parallel

margins.

Lip, Each of the upper and lower divisions

of a bilabiate corolla or calyx ; the pecuUar
upper petal in Orchids.

Liverworts, 164, 198.

Lobe, Anj' segment of an organ, especially

if rounded, 96.

Loculicidal. Dehiscent into the ca\ity of a

cell through the dorsal suture. 151.

Loment. A legume constricted, and at

length breaking, between the seeds. 150.

Longevity of trees, 63.

Lunate. Of the shape of a half moon or

crescent.

Lycopodium, 167, 209.

Lyrate. Pinnatifld with a large and rounded
terminal lobe, and the lower lobes small.

Macrosporangiuni, 208.

Macrospore, 20S.

Marcescent. Withering, but persistent.

Marchantia, 164, 19S.

Material, illustrative, 242, 252.

Medullary rays, 224.

Membranaceous, Membranous. Thin and
rather soft and more or less translucent,

Meniscoid. Concavo-convex.

Mericarp. One of the achenelike carpels of

Umbelliferae,

Merous. In composition, having parts; as,

2-merous, having two i)arts of each kind.

Mesophytes, 65.

Micropyle. The point upon the seed at

which was the orifice of the ovule. 153.

Microscopes, compound, 242, 255 ; dealers

in, 241 ; simple, 241.

Microsphaera, 162, 191.

Microsporangium, 208.

Microspore, 208.

Midrib. The central or main rib of a leaf.

Mildews, powdery, 191.

Mistletoe, 41.

Monadeli)hous (stamens). United bj' their

filaments into a tube or column. 134.

Monandrous, 135.

Moniliform. Eesembling a string of beads

;

cylindrical \vith contractions at intervals.

Monocotyledonous. Having but one coty-

ledon.

Monocotyledons, 17 ; fibrovascular bundles

of, 222 ; floral plan, 110 ; stem structure,

47, 223.

Monoecious. With stamens and pistfls in

separate flowers on the same plant. 119,

129.

Morphology, 14.

Mosses, 202.

Movements, 239 ; due to change of turgidity,

240 ; induced, 240 ; spontaneous, 240i

Mucilaginous, Slimy ; containing mucilage,

Mucro. A short and small, abrupt tip.
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Mucronate. Tipped with a mucro. 94.

Multifid. Cleft into many lobes or seg-

ments.

Mummy cases, seeds from, 19.

Muricate. Eough, with short, hard points.

Muriculate. Very finelj' muricate.

Mycelium, 1S3.

Naked. Bare ; -nithout the usual covering

or appendages. 129.

Nectar glands, 125.-

Nectar, protection of, 125.

Nectary. Any place or organ where nectar

is secreted. 125.

Nectariferous. Producing nectar.

Nemalion, 159.

Nerve. A simple or unbranched vein or

slender rib. 7S.

Node. The place upon a stem which nor-

mally bears a leaf or whorl of leaves.

Nodose. Knotty or knobby.

Nostoc, 15T, 170.

Notebooks, 241.

Niicellus, 137.

Nucleus, 116, 173, 214.

Nut. A hard, indehiscent, 1 -celled, and

1-seeded fruit, though usually resulting

from a compound ovary. 150.

Nutlet. A diminutive nut.

Nutrient salts absorbed, 232.

Obcompressed. Compressed dorsiventrally

instead of laterally.

Obconically. Inversely conical, having the

attachment at the apex.

Obcordate. Inverted heart-shaped, 94.

Oblanceolate. Lanceolate, with the broadest

part toward the apex, 92.

Oblique. Unequal-sided or .slanting.

Oblong. Considerably longer than broad,

and with nearly parallel sides. 92.

Obovate. Inverted ovate. 98.

Obovoid. Having the form of an inverted

Obsolete. Not evident ; rudimentar}-.

Obtuse. Blunt or rounded at the end. 94.

Ocrea. A legging-shaped or tubular stipule.

Ocreate. Having sheathing stipules.

Ochroleucous. Yellowish white.

Officinal. Of the shops ; used in medicine or

the arts.

Offsets, 53.

Oil in seeds, 9.

Oogonium, 176, 179, 189.

Oospore, 176, 179, 1S9.

Oosporic reproduction, 182.

Opaque. Dull ; not smooth and shining.

Operculate. Furnished with a lid.

Operculum. A lid ; the upper portion of a

circumscissile capsule. 203.

Orbicular. Circular. 92.

Orchids, roots of, 40.

Orthotropous (ovule or seed"). Erect, svith

the orifice or mlcrojiyle at the apex. 137.

Oscillatoria, 170, 256.

Osmosis, 230.

Oval, 92.

Ovary. The part of the pistil that contains
the ovules. 104.

Ovate. Egg-shaped ; ha\-ing an outline like

that of an egg, ^^-ith the broader end down-
ward. 92.

Ovoid. A solid with an oval outline.

Ovule, 136 ; fertilization of, 118.

Ovules, 103 ; study of, 99.

Ovuhferous. Bearing ovules.

Oxidation, source of vital heat, 20.

Oxj-gen, in germination (Exp. 1), 10, 19

;

liberated, 235; required by cells, 237;

taken up by embryo, 20.

Palate. A rounded projection of the lower
lip of a personate corolla, closing the throat.

Paleaceous. Chaffy.

Palet. The upper thin chaffy or hyaline bract

which, with the glume, incloses the flower

in Grasses.

Palisade cells, 227.

Palmate (leaf). Eadiately lobed or divided.

78.

'

,

.

Palmatel}'. In a palmato. manner..

Panicle, A leose, .irregularly compound in-

florescence. TKth>pedicellate flowers. 142,

143. '^^-"''^

Panicled, -P-^iculate. Borne in a panicle

;

resembling a panicle. 142, 143.

Papihonaceous (corolla). Having a stand-

ard, wings, and keel, as in the peculiar

corolla of many Leguminosa*. 132.

PapUlose. Bearing minute nipple-shaped

projections.

Pappus. The modified calyx limb in Com-
posita^, forming a crown of very various

character at the summit of the achene. 149.

Parasitic. Growing on and deriving nour-

ishment from another plant. 16, 41.

Parenchyma, spongy, 227.

Parietal. Borne on or pertaining to the wall

or inner surface of a capsule. 105.

Parted. Cleft nearly but not quite to the

base. 95.

Partial. Of secondary rank.

Pectinate. Pinnatifid with narrow, closely

set segments ; comblike.

Pedate. Palmately divided or parted, with

the lateral segments 2-cleft.

Pedicel. The support of a single flower. 140.

Pedicellate. Borne on a pedicel.

Peduncle. A primary flowerstalk, support-

ing either a cluster or a solitary flower. 140.

Pedunculate. Borne upon a peduncle.

Peltate. Shield-formed and attached to the

support by the lower surface. SO, 93.

Penicillium, 192.

Pentadelphous. Of 10 stamens. 135.

Perennial. Lasting vear after year. 45.

Perfect (flower). Having both pistil and
stamens. 128.

Perfoliate (leaf). Having the stem appar-

ently passing through it.
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Perianth. The floral envelope, consisting of

the calyx and corolla (when present), what-

ever their form. 100, 110.

Pericarp. The matured ovary. 14T.

Perigynium. The inflated sac which incloses

the ovaiy in Carex.

Perigynous. Adnate to the perianth, and
therefore around the ovary and not at its

base. 130, 134.

Persistent. Long-continuous, as a calyx

upon the fruit, leaves through winter, etc.

Personate (coroUa). Bilabiate, and the throat

closed by a prominent palate. 133.

Petal. A division of the corolla. 110.

Petaloid. Colored and resembling a petal.

Petiolate. Having a petiole.

Petiole, the footstalk of a leaf, 73 ; move-
ments of, T5 ; sleep movements, 75 ; use«,

74.

Petiolule, 75,

Peziza, 162, 190.

Ph^enogamous. Having flowers with stamens

and pistils and producing seeds. 13,

Phloem, 222.

Photosynthesis (Exp. 11), 66, 72.

Photosynthetic assimilation, 235,

Phj'llocladium, 63.

Phyllodium. A somewhat dilated petiole

having the form of and serving as a leaf-

blade. 76.

Phyllotaxy, 89.

Physiology (ch. xviii.), 229.

Pfleus, 194.

Pilose. Hairy, especiallj' with soft hairs.

Pinna (pi. Pinnae). One of the primary di-

visions of a pinnate or compoundly pinnate

frond or leaf

Pinnate (leaf). Compound, with the leaflets

arranged on each side of a common petiole.

78, 97.

Pinnatifid. Pinnatelv cleft. 96.

Pinnule. A secondary pinna ; one of the pin-

nately disposed divisions of a pinna.

PistU, 99, 104.

PistUlate. Provided with pistils, and, in its

more proper sense, without stamens. 129.

Pitcher Plants, 87.

Pitted. Marked with small depressions or

pits.

Placenta, 104.

Placentation, types of, 105.

Plasmolysis (§ 850), 158, 256.

Pleurococcus, 157, 171.

Plicate. Folded into plaits, usuaUy length-

wise.

Plumose. Having fine hairs on each side,

like the plume of a feather, as the pappus-

bristles of Thistles.

Plumule. The bud or growing point of the

embryo. 18.

Pod, Any drj^ and dehiscent fruit.

Pollen, 100
;
grain, 116, 212

;
growth of, 117 ;

of Pines, 120; tube, 117.

Pollination by insects, 121 ; by water, 120

;

by wind, 120.

Polliniferous. Bearing pollen.

Pollinium (pi. PoUinia). A mass of waxy
poUen or of coherent poUen grains, as in

Asclepias and Orchids. 136.

PoUinoid, ISl.

Polyadelphous. Having many stamens. 135.

Polycotyledonous embryo, 17.

Polygamous. Having flowers, some of them
perfect, some staminate or pistillate only.

129.

Polypetalous. Having separate petals. Ill,

131.

Polyporus, 196.

Polysiphonia, 159.

Pome. A kind of fleshy fruit, of which the

apple is the type. 149.

Porose. Pierced with small holes or pores.

Posterior. In an axillary flower, on the side

nearest to the axis of inflorescence.

Praemorse. Appearing as if bitten off".

Preser\ing material, 242, 255.

Prickle. A smaU spine or more or less slen-

der sharp outgrowth from the bark or rind.

Procumbent. Lying on the ground.

Proliferous. Producing offshoots.

Propagation, b}' gemmse, 200 ; vegetative (by

stems), 58.

Prostrate. Ljing flat upon the ground.

Proteid matter, in seeds, 19 ; test for, 246.

Protein granules, 216.

Proterandry, 119.

Proterogynous. Having the stigma ripe for

the pollen before the maturity of the an-

thers of the same flower. 119.

Prothallium, 205, 208, 209.

Protonema, 204.

Protoplasm, 116, 173, 213, 214.

Pseudaxillary. Terminal, but becoming ap-

parently axillary by the growth of a lateral

branch.

Pseudo-costate. False ribbed, as when a

marginal vein or rib is formed by the con-

fluence of the true veins.

Pteridophytes, 204.

Puberulent. Minutely pubescent.

Pubescent. Covered with hairs, especially if

short, soft, and downy.
Pulvinus, 75 ; action of, 240.

Punctate. Dotted with depressions or with

translucent internal glands or colored dots.

Puncticulate. Minutely punctate.

Pungent. Terminating in a rigid sharp

point ; acrid.

Putamen. The sheU of a nut ; the bony part

of a stone fruit.

Quadrate. Xearly square in form.

Eaceme. A simple inflorescence of pedieeled

flowers upon a common, more or less elon-

gated axis.

Racemose. In racemes, or resembling a

raceme.

Eadiate. Spreading from or arranged around

a common center ; bearing ray flowers.
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Kadical. Belonging to or proceeding from
tlie root or base of thie stem near ttie

ground.

Kadicle. The initial root of the embryo.
Less properly, the stem of the embi'yo

;

below the cotyledons (caulicle). 20.

Eameal. Belonging to a branch.

Kamification. Branching.

Kaphe, 153.

Eay. The branch of an umbel ; the marginal

flowers of an inflorescence when distinct

from the disk.

Eeceptacle. The more or less expanded or

produced portion of an axis which bears

the organs of a flower (the torus), or the

collected flowers of a head. 112.

Eecurved. Curved downward or backward.

Eed Algse, 159.

Eeduplicate, 13S.

Eeflexed. Abruptly bent or turned down-
ward.

Eegular. Uniform in shape or structure.

12S.

Eeniform. Kidney-shaped. 93.

Eepand. With a slightly uneven and some-

what sinuate margin. 95.

Eeproduction, 174 ; asexual, 1S3 ; carpospo-

ric, 182 ; ousporic, 182 ; sexual, 183 ; zygo-

sporic, 182.

Eesiniferous. Producing resin.

Eespiration (Exp. 2), 10, 236 ; in leaves, (Exp.

12), 66; in germination, 20.

Eesting periods, 238 ; in buds, 80 ; seeds, 19.

Eeticulate. In the form of network ; net-

veined. 77.

Eetrorse. Directed back or downward.
Eetuse. "With a shallow notch at a rounded
apex. 94.

Eevolute. Eolled backward from tlie mar-
gins or apex.

Ehachis. The axis of a spike or of a com-
pound leaf. 70.

Ehizome. Any prostrate or subterranean

stem, usually rooting at the nodes and be-

coming erect at the apex. 50, 59.

Ehizopus, 160, 186.

Ehombic, Ehomboidal. Somewhat lozenge-

shaped ; obliquely four-sided.

Eib. A primary or prominent vein of a leaf.

77.

Eingent. Gaping, as the mouth of an open
bilabiate corofla. 133.

Eockweed, 158, 178.

Eoot, anatomy, 229 ; conduction (Exp. 7), 35 ;

geotropism, 11 ;
gross anatomy, 34; grow-

ing point, 89 ; laboratory studies, 34 ; pri-

mary, 36 ; origin, 86.

Eoot cap, 39.

Eoot hairs, 22 ; action of, 38.

Eoot pressure, 233 ; (Exp.), 35
;
(Exp.), 249.

Eoots, absorption, 37 ; adventitious, 37

;

aerial, 39 ; as holdfasts, 42 ; climbing, 35,

42 ; duration of, 44 : for storage, 43 ; func-

tions, 87
; gi-owth (Exp.), 249 ; origin of

new, 229
;
parasitic, 40 ; storage, 35.

Eootstock. Same as Ehizome. 59.

Eostrate. Having a beak or spur.
Eosulate. In the form of a rosette.

Eotate (corolla). Wheel-shaped; flat and
circular in outline. 181.

Eotund. Bounded in outline.

Eudiment. A very partially developed or-

gan ; a vestige.

Eudimentary. But slightly developed.

Eufous. Eeddish brown.
Eugose. Wrinkled.
Euncinate. Sharply incised, with the seg-

ments directed backward.
Eunner. A filiform or verj- slender stolon.

58.

Eusts, 192.

Saccate. Sac-shaped.

Sac, embryo, 118
;
pollen, 108 ; fungi, 190.

Sagittate. Shaped like an arrowhead, the

basal lobes directed downward. 93.

Salver-shaped (corolla). Having a slender

tube abruptly expanded into a flat limb.

181.

Samara. An indebiscent, winged fruit. 150.

Sap, ascent of (Exp. 8), 49, 233.

Saprolegnacese, 188.

Sai)rophytes, 39,

Scabrous. Eough to the touch.

Scape. A peduncle rising from the ground,
naked or without proper foliage.

Scapose. Bearing or resembling a scape.

Scarious. Thin, dr\% and membranaceous,
not green.

Sclerotic cells, 220.

Scorpioid (inflorescence). Circinately coiled

while in the bud. 14;3.

Seed, 152 ; appendages, 155 ; ecology, 153

;

origin, 15; processes leading to formation

of, 116; study of, 7, 145.

Seed coats, how removed by seedling, 22.

Seedlings, development, 12, 20.

Seed plants, 14.

Seed rudiments (ovules), 15.

Seeds, dispersal, 153; ejected, 155; from
mummy cases, 19 ; in forest soil, 19 ; rest-

ing state, 19; store of food, 19; vitality,

19.

Segment. One of the parts of a leaf or other

like organ that is cleft or divided, 96.

Selaginella, 166, 207.

Self-fertilization, 118
;
prevented, 119.

Sensitive Plant (Exp. 19), 68.

Sepal. A division of a calyx. 110.

Septicidal (capsule). Dehiscing through the

partitions and between the cells. 151.

Septifragal. The valves breaking from the

septa in dehiscence. 151.

Septum. Any kind of partition.

Sequoias, 63.

Serrate. Having teeth pointing forward. 94.

Serrulate. Finely serrate.

Sessile. Without footstalk of any kind.

Setaceous. Bristlelike.

Setose. Beset with bristles.
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Setulose. Having minute bristles.

Sexual reproduction. 1S3.

Sheath. A tubular envelope, as the lower

part of the leaf in Grasses.

Sheathing. Inclosing as by a sheath.

Shoot, U ; metamorphosed (§§ 87-99), 58.

Shrub. A woody perennial, smaller than a

tree.

Sieve tubes, 238.

Silicle. A short silique.

Silique. |,The peculiar pod of Cruciferae.

Silky. Covered with close-pressed, soft, and

straight pubescence.

Simple. Of one piece ; not compound.

Sinuate. With the outline of the margin

strongly wavy. 95.

Sinus. The cleft or recess between two
lobes. 80.

"Sleep of Plants," TO.

Sleep movements, 75; of leaf (Exp. IS), 68.

Smooth. Without roughness or pubescence.

Sorus (pi. Sori). A heaj) or cluster, applied

to the fruit dots of Ferns. 205.

Spadix. A spike with a fleshy axis. 126,

141.

Spathe. A large bract or pair of bracts in-

closing an inflorescence. 126.

Spatulate. Gradually narrowed downward
from a rounded summit. 93.

Spermatophytes, 14.

Spicate. Arranged in or resembling a spike.

Spiciform. Spikelike.

Spike. A form of simple inflorescence with

the flowers sessile or nearly so upon a more
or less elongated common axis. 141.

Spikelet. A small or secondarj^ spike.

Spine. A sharp woody or rigid outgrowth
from the stem.

Spinose. SpineKke, or having spines.

Spirogyra, 157, 173.

Spongy pai-enchyma, 227.

Sporangium. A spore case. 205.

Spores, 181, 182, 187, 191, 201, 205.

Sporidia, 194.

Sporocarp. The fruit cases of certain Cryp-
togams containing sporangia or spores.

Sporogonium, 201.

Sporophylls, 212.

Sporophyte, 207.

Spur. A hoUow saclike or tubular extension

of some part of a blossom, usually nectar-

iferous.

Squamula. A reduced scale, as the hypogy-
nous scales in Grasses.

Squarrose. Having spreading and project-

ing processes, such as the tips of involucral

scales.

Squarrulose. Diminutively squarrose.

Stability of plant body, 230.

Stamen. One of the pollen-bearing or fer-

tilizing organs of the flower. 108.

Stamens, study of. 100.

Staminate (flower). Possessing stamens and
no pistil. 123.

Staminodium. A sterile stamen, or any

structure without anther corresponding to

a stamen.

Standard. The upper dilated petal of a pa-

pilionaceous corolla.

Starch, 216; formation (Exp. 11), 66; in

seeds, 19 ; observation, in laboratory, 250

;

test, 9.

Stellate, Stelliform. Star-shaped.

Stem, 51 ; anatomy, 223 ; ascent of sap (Exp.

8), 49 ; characteristic features, 46 ; endog-

enous, 223 ; exogenous, 223
;
geotropism

(Exp. 9), 49
;
growth in, 48 ; heliotropism,

49 (note) ; internal structure, 46 ; labora-

tory studies, 45.

"Stemless" plants, 56.

Stems, as foliage, 01 ; creeping, 57 ; for prop-

agation, 58 ;
growth of, 52 ; twining,

53.

Sterile. Unproductive, as a flower without

pistil, or stamen without an anther.

Stigma, 104, 107.

Stigmatic. Belonging to or characteristic of

the stigma.

Stimulus, 240.

Stipe. The stalklike support of a pistil

;

the leaf stalk of a Fern ; the stalk of a Toad-
stool. 194.

Stipitate. Having a stipe.

Stipular. Belonging to stipules.

Stipulate. Having stipules.

Stipules, 73; as thorns, 73; of Acacias, 73;

of the Pea, 69.

Stolon. A runner, or any basal branch that

is disposed to root. 58.

Stoloniferous. Producing stolons.

Stomates, 199, 228 ; action, 233.

Storage, 236 ; in leaves, 70.

Striate. Marked with fine longitudinal lines

or ridges.

Strict. Very straight and upright.

Strigose. Besetwith appressed sharp straight

and stifi" hairs.

StrobUe. An inflorescence marked by im-

bricated bracts or scales, as in the Hop and

the Pine cone.

Strophiole. An appendage at the hilum of

certain seeds.

Style, 104.

Stylopodium. A disklike expansion at the

base of a style, as in Umbelliferje.

Sub-. A Latin prefix, usually signifying

somewhat or slightly.

Subulate. Awl-shaped.

Succulent. Juicy, fleshy.

Suffrutescent. Slightly or obscurely shrubby.

Sulfruticose. Very low and woody ; diminu-

tively shrubby.

Sugar, in seeds, 19.

Sulcate. Grooved or furrowed.

Sundew, 86.

Superior (ovary). Free from the calyx, 130.

Suspended (ovule). Hanging from the apex
of the cell.

Suture. A line of dehiscence.

Syconium, 151.
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Symbiosis, 197.

Syminetr}', deviations from, through light

adjustment (§ 113), 74.

Sympodium, 143.

Syngenesions, 135.

Synonym. A superseded or unused name.
Systematic botany, 253.

Teguments, 137.

Teleutospore, 194.

Temperature, influence on germination, 11.

Tendrils, 54 ; sensitiveness, 55.

Tension of tissues, 230.

Terete. Cylindrical.

Terminal. At or belonging to the apex.

Ternate. In threes. 98.

Testa, 152 ; outgrowths of, 145.

Tetradynamous. Having four long and two
shorter stamens. 135.

Tetraspore, ISl.

Tetragonal. Four-angled.

Text-books, 244, 255.

Thallophytes, 1G9.

Thalhis. In Cryptogams, acellular expansion

taking the place of stem and foliage. 109.

Throat. The orifice of a gamopetalous co-

rolla.

Th)'rse. A contracted or ovate, and usually

compact, panicle. 148.

Thyrsoid. Eesembling a thyrse.

Tissues, 221.

Tissue tension, 230.

Topics, supplementary, 12, 33, 35.

Tomentose. Densely pubescent, with matt cd

wool.

Torose. Cylindrical, with contractions at

intervals.

Torulose. Diminutive of Torose.

Torus. The i-eceptacle of a flower.

Transfer of plant food, 23G.

Transfer of water in plant, 232.

Translocation of organic substances (trans-

fer), 233, 236.

Transpiration (Exps. 13, 14, 15, 16), 66, 67.

Trees, Big, of California, 63 ; longevity of. 63.

Triandrous. Having three stamens. 135.

Trichogvne, ISl.

Trlchomes, 28, 229.

Trifoliolate. Ha%ing three leaflets. 98.

Trigonous. Three-angled.

Trimorphous. Occurring under three forms.

Triquetrous. Having three salient angles,

the sides concave or channeled.

Truncate. Ending abruptly, as if cut off

transversely. 94.

Tuber. A thickened and short subterranean

branch, having numerous buds or eyes. 50,

59.

Tubercle. A small tuber or tuberlike body.

Tuberiferous. Bearing tubers.

Tuberous. Having the character of a tuber
;

tuberlike in appearance.

Tumid. Swollen.

Tunicated. Having concentric coats, as an
onion.

Turbinate. Top-shaped ; inversely conical.

Turgidity (§ lOS), 73, 230 ; changes" of, 240. .

Twiners, 53.

Ulothrix, 172.

Umbel. An inflorescence in which a cluster

of peduncles or pedicels spring from the

same point. 140.

Umbellate. In or like an umbel.

Umbonate. Bearing a stout projection in

the center ; bossed.

Undulate. With a wavy surface; repand.

95.

Unguiculate. Contracted at base into a

claw.

Unifoliolate, 98.

Unisexual. Of one sex, either staminate or

pistillate only. 128.

Urceolate. Hollow and cylindrical or ovoid,

and contracted at or below the mouth, like

an urn.

Uredospore, 193.

Uti-icle. A small, bladdery, 1-seeded fruit

;

any small, bladderlike bod)'.

Vacuoles, 215.

Valvate. Opening by valves, as a capsule ;

in a'stivation, meeting by the edges without

overlapping. 138.

Valve. One of the i)ieces into which a cap

sule splits. 151.

Vascular. Furnished with vessels or

ducts.

Vaucheria, 158, 175.

Vegetative propagation, 5S, 200.

Veinlets, 77.

Veins. Threads of filjro-vascular tissue in a

leaf or other organ, especially those which
branch (as distinguished from nerves).

77.

Venation, 70 ; of leaf, 76.

Ventral. Belonging to the anterior or inner

face of an organ ; the opposite of dorsal.

Ventral suture, 114.

Venus' s Flytrap, 88.

Vernation. The arrangement of leaves in the

bud.

Verrucose. Covered with wartlike eleva-

tions.

Versatile (anther). Attached near the mid-

dle, and turning freely on its support. 135.

Verticillate. Disposed in a whorl. 90.

Vesicle. A small bladder or an air cavity.

Vesicular, Vesiculose. Composed of or

covered with vesicles.

Villous. Bearing long and soft hairs.

Virgate. "Wand-shaped ; slender, straight,

and erect.

VitaHty of seeds, 19.

Water, in germination, 20.

Water Mold, 161. 18S.

Whorl. An arrangement of leaves, etc., in

a circle round the stem, 90.

Wing. Anj' membranous or thin expansion
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bordering or surrounding an organ; the

lateral petal of a papilionaceous corolla.

Wood, annual layers, 224 ; structure of, 48,

219.

Woolly. Clothed with long tortuous or

matted hairs.

Xerophytes, 65.

Xylene, 222.

Teast, 160.

Yeasts, 185.

Zoosporangia, 178.

Zoosporangium, 189.

Zoospores, 172, 175, 179, 189.

Zygomorphic, 129.

Zygospores, 172, 174, 188; of Sporodinia,

'257.
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NOTE.

In this second issue of the Manual are given all such

needed emendations of every kind as have come to our no-

tice. Wherever it could be conveniently done, these altera-

tions have been made in the plates. The remainder will be

found in supplementary "Additions and Corrections," near

the end of the volume.



PREFACE.

The first edition of Gray's Manual was published in 1848.

It was to a great extent rewritten and its range extended in

1856, and it was again largely rewritten in 1867. The great

advances that have since been made in systematic botany and
in the knowledge of our flora have for several years past made
another revision desirable, which Dr. Gray before his death

was purposing to undertake.

The present editors, acting to the best of their ability in

his stead, have endeavored throughout to follow his methods
and views. The original plan, so long retained by Dr. Gray
and so generally approved, has been closely adhered to, the

characters and descriptions of the last edition have been left

essentially unchanged so far as possil)le, and in the numerous
alterations and additions that have been considered necessary

or advisable, his conclusions and principles have governed in

every matter of importance, so far as they could be known.

The effort especially has been to maintain that high standard

of excellence which has always made the Manual an authority

among botanists.

In the treatment of the genera and species, Gray's Synoptical

Flora has been made the basis in the revision of the Gamopet-
alous Orders, and his manuscript in continuation of that work,

so far as prepared, for the Polypetalous Orders which precede

Leguminosce (excepting Nuphar, the Cvuciferm, Caryophyllacece,

Vifisj and the small Orders numbered 18, 22, 23, 25-27, and

29). The genus Salix has been rewritten for this edition by
M. S. Bebb, Esq., the genus Carex by Prof. L. H. Bailey, and
the Ferns and allied orders by Prof. D. C. Eaton. For the

rest, all known available sources of information have been

made use of, and much willing help has been received from

botanists in all parts of our territory.

1
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The increasing interest that is taken in the study of the

CellBilar Cryptogams, and the desire to encourage it, have led

to the inclusion again of the Hepaticse, which were omitted

in the last edition. These have been prepared through the

kindness of Prof. L. M. Uxderwood, though the limits of

the volume have necessitated somewhat briefer descriptions

than he considered desirable. The three fine plates illustrat-

ing the genera of these Orders, which were used in the early

editions, are also added, with a supplementary one, as well as

an additional one in illustration of the Grasses, thus increasing

the number of plates to twenty-five. A Glossary of botanical

terms is appended, to meet an expressed need of those who
use the Manual alone, and a Synopsis of the Orders in their

sequence is given, to contrast more clearly their characters, and

to show the general principles which have determined their

present arrangement. This should be a useful adjunct to the

more artificially arranged Analytical Key.

Geographical Limits, and Distribution.—The southern

limit of the territory covered by the present work is the same

as in the later previous editions, viz. the southern boundary of

Virginia and Kentucky. This coincides better than any other

geographical line with the natural division between the cooler-

temperate and the warm-temperate vegetation of the Atlantic

States. The rapid increase of population west of the Missis-

sippi Eiver, and the growing need of a Manual covering the

flora of that section, have seemed a sufficient reason for the

extension of the limits of the work westward to the 100th

meridian, thus connecting with the Manual of the Flora of the

Rocky Mountain Region by Prof. Coulter. These limits, as

well as that upon the north, have been in general strictly

observed, very few species being admitted that are not known
with some degree of certainty to occur within them. The ex-

treme western flora is no doubt imperfectly represented.

The distribution of the individual species is indicated some-

what more definitely than heretofore in many cases, so far as

it could be satisfactorily ascertained. The extralimital range

is also sometimes given, but the terms "northward," "south-

ward," and " westward " are more frequently employed, signi-

fying an indefinite range in those directions beyond the limits

of the Manual. Where no definite habitat is specified, the spe-
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cies may be understood as found more or less generally through-

out the whole area, or at least to near the western limits.

KoMExcLATURE, AccEXTUATiox OF Xames, etc.— In case

of question respecting the proper name to be adopted for any
species, Dr. Gray's known and expressed views have been fol-

lowed, it is believed, throughout the work. While reasonable

regard has been paid to the claims of priority, the purpose has

been to avoid unnecessary changes, in the belief that such

changes are in most cases an unmitigated evil. Synonyms are

rarely given except where changes have been made. As a guide

to correct pronunciation, the long sound of the accented vow^el

(modified often in personal names) is indicated, as heretofore,

by the grave accent (^), and the short sound by the acute (').

In regard to the derivations of generic names, many valuable

suggestions have been due to W. E. Gerard, Esq., of oS^ew York.

Promixext Characters are indicated by the use of IUiIIg

type for the leading distinctions of the Orders, and generally

in the specific descriptions for those points by which two or

more nearly allied species may be most readily distinguished.

The ready discrimination of the genera is provided for by a

Synopsis of their leading characters under each order. When-
ever a genus comprises several species, pains have been taken

to render important differences conspicuous by proper group-

ing, and when needed b}^ a series of subordinate divisions and

subdivisions. The headings of these various groups are to be

considered as belonging to and forming a part of the specific

characters of the several species under them, — a fact which

the student should always bear in mind.

Arraxgemext of the Orders. — The iSTatural Orders are

disposed in very close accordance w^th the method followed

by Bentham and Hooker in the Genera Plantaruvi, the princi-

ples of w^hich are concisely shown in the Synopsis of Orders

which precedes the Analytical Key. The GymnospermcB are

retained as a Subclass following the Angiospermous Dicotyle-

dons, with which they have an obvious relationship, in pref-

erence to placing them, as some authorities would do, next

before the Pteridophytes. to which their affinity, if no less

certain, is nevertheless obscure. A more natural arrange-

ment than either would be the withdrawal of the Endogens,

placing them at the beginning, in perhaps an inverse order.
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Aj!^-ALTTicAii Key to the Orders.— As stated in Dr. Gray's

Preface to the last edition, this is designed to enable the stu-

dent to refer readily to its proper Order any of our plants,

uj^on taking the pains to ascertain the structure of its flowers,

and sometimes of the fruit, and by following out a series of

easy steps in the analysis. It is founded upon the most ob-

vious distinctions which will answer the purpose, and is so

contrived as to provide for all or nearly all exceptional in-

stances and variant cases. Eeferring to the Order which the

Key leads him to, the student will find its most distinctive

points brought together and printed in Italics in the first sen-

tence of the ordinal description, and thus can verify his results.

The Synopsis which follows will then lead him to the genus,

to be verified in turn by the full generic description in its

place; and the progress thence to the species is facilitated,

when there are several to choose from, by the arrangement

under divisions and subdivisions, as already explained.

It will be seen that the Key directs the inquirer to ascer-

tain, first, the Class of the plant under consideration,— which,

even without the seeds, is revealed at once by the plan of the

stem, as seen in a cross-section, and usually by the veining of

the leaves, and is commonly confirmed by the numerical plan

of the flower ; — then, if of the first Class, the Subclass is at

once determined by the pistil, whether of the ordinary kind,

or an open scale bearing naked ovules. If the former, then

the choice between the three Divisions is determined by the

presence or absence of the petals, and whether separate or

united. Each Division is subdivided by equally obvious char-

acters, and, finally, a series of successively subordinated prop-

ositions,— each set more indented upon the page than the

preceding,— leads to the name of the Order sought for, fol-

lowed by the number of the page upon which it is described

in the body of the work.

The book is now submitted to those for whose benefit it has

been prepared, in the trust that its shortcomings will meet

with friendly indulgence, and with the earnest request that

information be kindly given of any corrections or additions that

may appear to be necessary.

SERENO WATSON
Cambridge. Mass., Dec 26, 1889.



SYNOPSIS OF THE ORDERS OF PLANTS

DESCRIBED IN THIS WORK.

Series I. PH.ENOGAMOUS or FLOWERING PLANTS: those

producing real flowers and seeds.

Class L DICOTYLEDONOUS or EXOGENOUS PLANTS.

Stems formed of bark, wood, and pith; the wood forming a zone be-

tween the other two, and increasing, when the stem continues from year

to year, by the annual addition of a new layer to the outside, next the

bark. Leaves netted-veined. Embryo with a pair of opposite cotyledons,

or in Subclass IT. often three or more in a whorl. Parts of the flower

mostly in fours or fives.

Subclass I. ANGIOSPERM^E. Pistil consisting of a closed ovary

which contains the ovules and becomes the fruit. Cotyledons only two.

Division I. POLYPETALOUS : the calyx and corolla both present;

the latter of separate petals. (Apetalous flowers occur in various

Orders, as noted under the subdivisions.)

A. THALAMIFLOR^. Stamens and petals hypogynous (free both from

the calyx and from tlie superior ovary), upon a usually narrow receptacle

(not glandular nor discoid, except in Reseda, sometimes stipe-like). (Sta

mens and petals upon tlie partly inferior ovary in some NyniphaBaceae.-

Apetalous flowers occur in the Rauunculaceae and Caryophyllaceffi.

* 1. Carpels solitary or distinct (or coherent in Magnoliaceae) ; sepals and

petals deciduous (except in Nymphceacese) ; leaves alternate or radical,

without stipules (sometimes opposite or whorled and rarely stipular in

Ranuuculaceas) ; embryo (except in Nelumbo) small, in fleshy albumen

1 Ranunculaceae (p. 34). Sepals (3 or more), petals (as many, in regular

flowers, or none), stamens (usually many), and carpels (1 -many) all dis-

tinct. Fruit acheiies, follicles, or berries. Mostly herbs.

2. Magnoliaceae (p. 49). Sepals and petals colored alike, in three or more

rows of three, imbricate. Fruit cone-like, formed of the numerous coher-

ing pistils. Trees.

3. Anonaceae (p. 50). Sepals (3) and petals (6, in two rows) valvate. Fruit

pulpy. Shrubs or small trees.

4. Meuispermaceae (p. 51 ). Sepals and petals in twos or threes, imbricate.

Pistils becoming 1 -seeded drupes. DicBcious woody climbers, with pal

mate or peltate leaves.
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5. Berberidaceae (p. 52). Sepals and petals imbricate, each in two rows of

three (rarely iu twos or fours). Stamens opposite the petals. Pistil

solitary, becoming a berry or pod. Shrubs or low herbs.

6. Nymphaeaceae, iu part (p. 54). Sepals and petals each 3, or many in

several rows. Pistils becoming coriaceous and indehiscent. Aquatics:

floating leaves peltate.

* 2. Carpels (2 or more) united into a compound ovary with parietal, often

nerve-like placentae (or the seeds covering the inner surface in Nympha-
aceae, and the placentas axile iu Sarraceuiaceae). Herbs (some Cistaceae

somewhat shrubb}).

•- Fruit 5 - many-celled ; calyx or whole perianth persistent ; embryo small,

at the base of fleshy albumen.

6. Nymphaeaceae proper (p. 54). Sepals 2-6. Petals and stamens nu-

merous, on a thick hypogynous receptacle or inserted upon the ovary.

Capsule 8-30-celled. Aquatics, with peltate or cordate leaves.

7. Sarraceniaceae (p. 57). Sepals and petals 5. Capsule 5-celled. Marsh

plants, with pitcher-shaped leaves.

•4- +- Fruit l-celled, or spuriously 2 - more-celled by partitions connecting the

placentae.

++ Embryo minute at the base of fleshy albumen
;
perianth deciduous ; sepals 2.

8. Papaveraceae (p. 57.) Flowers regular. Sepals fugacious. Petals 4-

12. Stamens and seeds numerous. Capsule 2 - several-valved. Juice

m.ilky or colored.

9. Fumariaceae (p. 59.) Flowers irregular. Petals 4, in dissimilar pairs.

Stamens 6, diadelphous. Fruit 2-valved (indehiscent and 1 -seeded iu

Fumaria). Juice watery ; leaves dissected.

•M- ++ Albumen none ; embryo curved or folded
;
perianth deciduous (sepals

persistent in ResedacejB).

10 Cruciferae (p. 61). Sepals and petals 4. Stamens mostly 6, tetradyna-

mous (two inserted lower and shorter). Pod 2-celled by a transverse par-

tition, 2-valved, or sometimes indehiscent or transversely jointed. Bracts

and stipules none.

1 1

.

Capparidaceae (p. 74). Sepals and petals 4. Stamens 6 or more, nearly

equal. Pod l-celled, 2-valved. Embryo coiled. Leaves often palmately

divided ; bracts and stipules often present.

12. Resedaceae (p. 75). Sepals and petals 4-7, irregular. Stamens indefi-

nite on an hypogynous disk, not covered in the bud. Pod l-celled, 3-6-

lobed, opening at the top.

^ ++ •*-. Embryo rather large in fleshy albumen
;
placentae on the middle of

the valves ; calyx persistent.

13. Cistaceae (p. 76). Flowers regular; sepals and petals 5, the two outer

sepals minute. Stamens indefinite. Pod l-celled, 3-5-valved. Ovules

orthotropous. Embryo curved. Leaves entire, the lower often opposite.

14. Violaceae (p. 78). Flowers irregular; sepals and petals 5. Stamens 5,

with connivent introrse anthers. Style clavate. Pod l-celled, 3-valved.

Ovules anatropous. Embryo straight. Stipules present.
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m 3. Ovary compound, 1-celled, with central placentoe ; embryo curved around

mealy albumen (except in Dianthus) ; leaves entire ; stipules mostly none.

15. Caryophyllaceae (p. 82). Sepals (5, rarely 4) distinct or united, per-

sistent. Petals as many, rarely none. Stamens as many or twice as many,

rarely fewer. Styles 2-5. Leaves opposite.

16. Portulacaceae (p. 90). Sepals 2. Petals 5. Stamens 5-20. Capsule

3-valved or circumscissile. Fleshy herbs ; leaves mostly alternate.

* 4. Calyx imbricate ; stamens as many or twice as many as the petals or

often indefinite; ovary compound, l-celled with parietal placentae or sev-

eral-celled with the placentae united in the axis; embryo straight or

slightly curved ; albumen none or scanty.

17. Elatinacese (p. 91). Small marsh annuals, with opposite leaves, membra-

nous stipules, minute axillary flowers, few stamens, and pod 2 - 5-celled.

18. Hypericacese (p. 92). Herbs or shrubs, with opposite entire dotted

leaves and no stipules. Flowers cymose or panicled. Stamens few or

many, usually in 3 or more clusters. Pod 1-celled or 3 -5-celled.

19. Ternstroemiaceae (p. 95). Trees or shrubs, with alternate leaves and

no stipules. Flowers large, axillary, solitary. Stamens numerous, more

or less united together and with the base of the petals. Pod 3 - 5-celled.

* 5. Calyx valvate ; stamens numerous, usually more or less united together

and with the base of the petals ; ovary 3 - many-celled with the placenta)

united in the axis (becoming 1-celled and 1-seeded in Tilia).

20. Malvaceae (p. 96). Stamens monadelphous; anthers 1-celled. Calyx

persistent. Seeds kidney-shaped, with curved embryo and little albumen-

Herbs or shrubs, with alternate palmately veined stipular leaves.

21. Tiliaceae (p. 101). Stamens polyadelphous or nearly distinct ; anthers

2-celled. Calyx deciduous. Embryo nearly straight. Trees, with alter-

nate leaves and deciduous stipules.

B. DISCIFLOR^. Stamens as many as the petals or twice as many or

fewer, inserted upon or at the outer or inner base of a more or less tumid

hypogynous or perigynous disk, which is cushion-like or annular or di-

vided into glands, sometimes obscure or minute (or none in Linum, Ilex,

some Geraniaceae and Polygala) ; ovary superior (or half-inferior in some

Ehamnacere) ; sepals more usually distinct. Petals wanting in some

Rutaceoe, Rhamnaceas, and Sapindaceie.

* 1. Ovules (mostly 1 or 2 in each cell) pendulous, with the rhaphe toward

the axis of the ovary ; disk often reduced to glands alternate with the

petals or none ; ovary often lobed or the carpels nearly distinct.

22. Linaceae (p. 101). Flowers regular, usually 5-merous. Capsule not

lobed, mostly 5-valved, spuriously 10-celled, 10-seeded. Stamens united

at base. Disk none or 5 minute glands. Herbs, witli entire alternate or

opposite leaves ; stipules gland-like or none.

23. Geraniaceae (p. 102). Flowers regular or irregular, 5-merous or 3

merous as to the stamens and pistils. Ovary 3 - 5-lobed, the cells 1 - few

ovuled, and axis persistent. Disk of 5 glands or none. Herbs, with often

lobed or divided mostly alternate leaves, with or without stipules.
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24. Rutaceae (p. 106). Flowers mostly regular, 3-5-merous, dioecions oi

polygamous in our genera. Ovary 2 - 5-lobed or the carpels nearly dis-

tinct, upon a glandular disk; cells 2-ovuled. Mostly shrubs or trees,

with glandular-punctate compound leaves, without stipules.

* 2. Ovules (1 or 2) pendulous, the rhaphe away from the axis ; disk none

and ovary not lobed.

25. Ilicineae (p. 107). Flowers small, dioeciously polygamous, axillary, 4-

8-merous. Fruit a 4 - 8-seeded berry-like drupe. Shrubs or trees, with

simple alternate leaves and no stipules.

* 3. Ovules (1 or 2 in each cell) erect, the rhaphe toward the axis ; disk fleshy,

covering the base of the calyx ; stamens as many as the petals, at the

margin of the disk ; flowers perfect or polygamo-dioecious ; albumen fleshy;

shrubs or trees, with simple leaves (compound in some Vitacese).

26. Celastraceae (p. 109). Sepals and petals imbricated, the stamens alter-

nate with the petals. Fruit 2-5-celled; seeds arilled.

27. Kliamnaceae (p. 111). Calyx valvate. Petals small or none. Stamens

alternate wdth the sepals. Fruit 2 - 5-celled ; seeds solitary, not arilled.

28. Vitaceae (p. 112). Calyx minute. Stamens opposite the valvate cadu

cons petals. Climbing by tendrils opposite the alternate leaves.

* 4. Ovules (1 or 2) ascending or horizontal, or pendulous from a basal funicle

;

fleshy disk entire or lobed; stamens 5-10; shrubs or trees, with com-

pound leaves (simple in Acer) and mostly polygamo-dioecious and often

irregular flowers; petal-s imbricate (sometimes none in Sapindacege).

29. Sapindacese (p. 115). Flowers mostly unsymmetrical or irregular.

Ovary 2 - 3-celled and -lobed.

30. Anacardiaceae (p. 118). Flowers regular, 5-androus. Ovary 1-celled,

becoming a small dry drupe. Leaves alternate
;
juice milky or resinous.

* 5. Ovules solitary, pendulous from the summit of the 2-celled ovary ; disk

none; flowers irregular (subpapilionaceous), hypogynous; stamens mon-

adelphous or diadelphous ; anthers 1 -celled, opening by an apical pore.

31. Polygalaceae (p. 120). Herbs, with perfect flowers and alternate or

opposite or whorled entire leaves. Stamens 6-8. Seed carunculate.

C CALYCIFLOR^. Sepals rarely distinct; disk adnate to the base of

the calyx, rarely tumid or conspicuous
;
petals and stamens on the calyx,

perigynous or epigynous, the ovary being often inferior (hypogynous in

Drosera and Parnassia, nearly so in some Legumiuosae and Crassulaceae).

Apetalous flowers in Orders 33, 35, 36, 38, 39, 41, 42, 47, and 50.

* I. Ovary usually superior, the pistils solitary, or several and distinct (some-

times more or less united but at least the styles distinct except in some

Saxifragaceae).

32. Leguminosae (p. 122). Flowers papilionaceous or regular. Stamens

usually 10, and mostly monadelphous or diadelphous. Pistil one, free,

becoming a legume; style terminal. Albumen none. Leaves mostly

compound, alternate, stipular.

33. Rosaceae (p. 150). Flowers regular, with usually numerous distinct

stamens, and 1 -many pistils, distinct or (in Pomeae) united and combined
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with the calyx-tube ; style often lateral or basal. Calyx-lobes and petals

mostly 5. Ovules mostly 1 or 2. Albumen mostly none. Trees, shrubs,

or herbs ; leaves usually alternate and stipulate, simple or compound.

34. Calycanthacece (p. 167). Calyx-lobes, petals, and stamens indefinite.

Pistils numerous, becoming achenes in a hollow receptacle. Albumen

none. Aromatic shrubs, with opposite entire leaves and no stipules.

35. Saxifragaceae (p. 168). Flowers regular, with 5-10 stamens (numer-

ous in Philadelphus), few (mostly 2) more or less united, free or partially

adnata carpels, and few - many ovules on axile or sometimes parietal ])la-

centae. Seeds albuminous. Herbs or shrubs, with opposite or alternate

leaves, with or without stipules.

36. Crassulaceae (p. 170). Mostly fleshy herbs, with symmetrical flowers,

the usually distinct many-seeded carpels as many as the sepals. Seeds

albuminous. Leaves alternate or opposite or whorled ; stipules none.

37. Droseraceae (p. 178). Glandular-haired scapose marsh herbs, with

regular 5-merous hypogynous flowers. Capsule 1-celled, with 3-5 many-

seeded parietal placentie. Anthers extrorse. Leaves circinate in vernation.

38. Hamamelideae (p. 179). Shrubs or trees; flowers often polygamo-

monoecious, in clusters, heads, or spikes; petals often none. Seeds 2 or

more, bony, in a 2-beaked woody pod opening above, the base aduate to

the calyx-tube. Stamens few or many. Leaves alternate, simple.

39. Halorageee (p. 180). Aquatic or marsh herbs; flowers perfect or po-

lygamo-dioecious, small, axillary or spicate
;
petals often none. Stamens

1-8. Ovary inferior, the calyx-limb obsolete or very short. Fruit small,

indehiscent, 1 - 4-celled, 1 - 4-seeded. Leaves alternate or opposite, the

submersed often dissected.

2. Ovary inferior (except in Lythraceae), 1 - several-celled ; style entire;

flowers perfect, regular or nearly so, mostly 4-merous ; herbs, with simple

and mostly entire leaves without stipules.

40. Melastomaceae (p. 183). Calyx open. Stamens definite; anthers

opening by an apical pore. Leaves opposite, 3 - 7-nerved ; 'flowers cymose

41. Lythracege (p. 184). Calyx-lobes valvate. Pod free, but enclosed in tha

calyx, membranous, 1 -4-celled, many-seeded with axile placentas. Leaven

mostly opposite ; flowers axillary or whorled
;
petals crumpled, or none.

42. Onagraceae (p. 186). Calyx-lobes valvate. Ovary 1 - 4-celled, the cells

1 - many-ovuled. Stamens 2, 4, or 8. Petals 2 or 4, convolute, or none

Leaves opposite or alternate.

* 3. Ovary inferior (except in Passifloraceae and Ficoidese), 1-celled with pari-

etal placentce or several-celled by the intrusion of the placentae; flowers

regular, perfect or unisexual ; styles free or united ; herbs.

- Embryo straight; cotyledons foliaceous; leaves alternate, often lobed.

43. Loasaceae (p. 193). Flowers perfect. Stamens indefinite. Style entire

or2-3-cleft. Capsule 1-celled, with 2 or 3 many-seeded placentae. Pu-

bescence of hooked hairs.

44. Passifloraceae (p. 194). Climbing by tendrils. Flowers perfect. Sta-

mens 5, monadelphous. Ovary stalked, superior, becoming a l-celleiJ

many-seeded berry with 3 or 4 placentae. Styles 3, clavate.
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45. Cucurbitaceae (p. 194). Tendril-bearing vines, with dioecious or monof

cious flowers. Corolia 5-lobed, often confluent with the calyx. Stamen*

3 or 5, usually more or less united and the anthers often tortuous. Fruit

fleshy or membranous, 1 - 5-celled, the placentae often produced to the

axis and revolute. Seeds exalbuminous.

•I- -t- Embryo curved or coiled about central albumen ; leaves entire.

46. Cactaceae (p. 196). Fleshy and mostly leafless prickly plants, with sol-

itary sessile perfect flowers. Calyx-lobes and petals indefinite, imbricated,

the numerous stamens on the tube. Fruit a 1 -celled many-seeded berry.

47. Ficoideae (p. 198). Calyx-lobes or sepals 5 and petals none in our gen-

era. Capsule 3 - 5-celled witli axile placenta, loculicidal or circumscissile,

many-seeded. Often fleshy ; leaves mostly opposite or verticillate.

* 4. Flowers small, regular, perfect or polygamous ; cal^'x-limb minute or ob-

solete; ovary inferior, 2 -several-celled, with solitary pendulous ovules;

petals and stamens mostly 4 or 5, on the margin of an epigynous disk

surrounding the styles ; albumen copious.

48. Umbelliferae (p. 198). Flowers in umbels or heads. Petals (inflexed)

and stamens 5. Styles 2. Fruit of 2 dry seed-like carpels, the pericarp

usually with oil-tubes. Herbs, with alternate mostly compound leaves.

49. Araliacese (p. 212). Flowers mostly in umbels and nearly as in Umbel-

liferae
;
petals not inflexed and styles 2 or more. Fruit a 2 - several-celled

drupe. Herbs or shrubs, with alternate mostly compound leaves.

50. Cornacese (p. 213). Flowers not in umbels; petals (valvate, or none)

and stamens 4 or 5. Style 1. Fruit a 1 - 2-seeded drupe Trees, shrubs,

or rarely herbs, with opposite or alternate simple and mostly entire leaves.

Division II. GAMOPETALOUS : calyx and corolla both present,

the latter of united petals (excepting some Ericaceae, Styracacese,

and Oleace^e, Gahix, Statice, and Lysimachia). Apetalous flowers

occur in Glaux and some Oleaceje. Stipules present only in Rubi-

aceae and Loganiacea?, or rarely in Caprifoliace£e.

• 1. Ovary inferior; stamens borne upon the corolla, alternate with its lobes.

•^ Stamens distinct ; leaves opposite or whorled ; seed albuminous except in

Valerianacefie.

51. Caprifoliaceae (p. 216). Corolla mostly 5-lobed, regular or irregular,

the stamens as many (one fewer in Linnaea, doubled in Adoxa) Ovary 1 -

several-celled ; fruit a berry, drupe, or pod, 1 -several-seeded. Shrubs or

herbs ; leaves opposite, rarely stipular, not turning black in drying

52. Rubiaceae (p. 222). Flowers regular, 4 - 5-merous, the corolla mostly

valvate. Ovary 2-4-celled. Herbs or shrubs , leaves simple, entire, op-

posite with stipules, or verticillate, usually turning black in drying.

53. Valerianaceae (p. 228). Stamens (1-4) fewer than the lobes of the

somewhat irregular corolla. Ovary with two abortive or empty cells and

one containing a suspended ovule. Fruit dry and indehiscent. Herbs.

54. Dipsaceae (p. 229). Flowers mostly 4-merous and with 4 (rarely 2) sta

mens, involucellate in involucrate heads ; corolla-lobes imbricate Ova^y

simple, 1-celled, with a suspended ovule Herbs
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•J- •»- Anthers connate into a tube.

55. Compositae (p. 230). Stamens as many as the valvate corolla-lobes.

Ovary with a solitary erect ovule, becoming an achene. Albumen none.

Calyx-limb reduced to a pappus or none. Flowers in involucrate heads.

* 2. Ovary inferior (or superior in most Ericaceae and in Diapensiacea;) ; sta-

mens free from the corolla or nearly so (adnate in some Diapeusiaceic),

as many as the lobes and alternate with them, or twice as many ; leaves

alternate (opposite in some Ericacese) ; style 1.

•»- Juice milky ; capsule 2 - 5-celled, many-seeded ; herbs.

56. Lobeliaceae (p. 30.5). Corolla irregular, 5-lobed. Stamens united, at

least by the anthers. Capsule 2-celled or with two placentte.

57 Campanulaceae (p. 307). Corolla regular, 5-lobed, valvate. Stamens

usually distinct. Capsule 2 - several-celled.

-I- +- Juice not milky nor acrid; capsule 3-10-celled.

58. Ericaceae (p. 309). Flowers mostly regular, 4-5-merous. Stamens

distinct, more usually twice as many as the corolla-lobes or petals. Ovary

inferior or superior. Herbs or shrubs.

59. Diapensiaceae (p. 326). Flowers regular. Stamens 5, on the corolla,

or mouadelphous with 5 petaloid .staminodia. Ovary superior, 3-celled.

* 3. Ovary superior; stamens as many as the corolla-lobes and opposite them.

60. Plumbaginaceae (p. 327). Stamens 5, on tlie base of the petals.

Styles 5. Fruit an achene or 1-seeded utricle. Herbs ; leaves radical.

61. Primulaceae (p. 328). Stamens 4-8, perigynous. Style 1. Fruit a

capsule with several seeds on a central placenta. Herbs ; leaves radical

or opposite or alternate.

62 Sapotacese (p. 332). Flowers small, 4-5-merous. Style 1. Ovary

few - several-celled ; fruit fleshy, bearing a single bony-coated seed.

Shrubs or trees, with milky juice and alternate entire leaves.

* 4. Ovary superior or more or less adnate to the calyx, few - several-celled,

the cells 1-ovuled; stamens twice as many as the corolla-lobes or more;

trees or shrubs, with alternate leaves.

63. Ebenaceae (p. 333). Flowers dioecious or polygamous Stamens on

the corolla. Ovary superior. Styles distinct. Fruit fleshy, few-seeded.

64. Styracaceae (p.333). Flowers perfect. Stamens subhypogvnous. Ovary

more or less inferior. Style 1. Fruit dry or nearly so, 1 -4-seeded.

* 5. Ovary superior, of two carpels (sometimes by division apparently 4-car-

pellary, sometimes of 3 - 5 in Polemoniaceas, Convolvulaceae, and Sola-

naceas) ; stamens on the corolla (except in apetalous Oleacese), alternate

with its lobes, as many or fewer.

H- Corolla not scarious and nerveless.

++ Corolla none, or regular and 4-cleft or -parted, the stamens fewer than its

lobes ; style 1 ; seeds 1-3.

65. Oleaceae (p. 335). Trees or shrubs, with opposite and pinnate or simple

leaves. Flowers perfect or polygamo-dioecious. Stamens mostly 2, alter

nate with the usually 2-ovuled carpels.
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++ ++ Corolla regular, its lobes 4 - 5 or rarely more ; stamens as many.

= Ovaries 2, becoming follicles; stigmas and sometimes the styles united

j

herbs with milky juice, perfect 5-merous flowers, and simple entire leaves.

66. Apocynaceae (p. 337). Stamens distinct or the anthers merely conni-

vent, with ordinary pollen. Style 1.

67. Asclepiadaceae (p. 338). Stamens monadelphous, tlie anthers perma-

nently attached to a large stigmatic body
;
pollen mostly in waxy masses.

Styles distinct below the stigma.

= = Ovary compound (ovaries two in Dichondra), with 2 or 3 (rarely 4 or 5)

cells or placentae ; stamens distinct ; mostly herbs.

a. Leaves opposite; corolla-lobes 4 or 5 or more.

68. Loganiaceae (p. 345). Leaves entire, with stipules or a stipular line

joining their bases. Capsule 2-celled, few -many-seeded. Herbs or

woody twiners (our species).

69. Geutianaceae (p. 346). Glabrous herbs ; leaves entire, sessile and sim-

ple (except in oSIeuyanthes). Capsule 1 -celled with 2 parietal placenta

or the whole inner surface ovuliferous, many-seeded.

b. Leaves alternate (sometimes opposite in Polemoniaceae and Hydrophyl-

laceije) ; corolla-lobes always 5 in our species.

70. Polemoniaceae (p. 354). Capsule usually 3-celled, loculicidal; seeds

1 - many in each cell on the stout placental axis. Style 3-cleft or -lobed.

Leaves opposite or alternate, simple or compound.

71. Hydrophyllaceae (p. 357). Leaves often lobed or divided, and the in-

florescence frequently scorpioid. Style 2-parted or 2-lobed. Capsule

1-celled, 2-valved with two parietal or introflexed placentae, or sometimes

2-celled. Seeds 2 or more on each placenta.

72 Borraginaceae (p. 360). Leaves mostly entire and plants often rough-

hispid ; inflorescence commonly scorpioid. Style 1. Ovary 4-ovulate,

usually 4-lobed and maturing as 4 separate or separable nutlets, or not

lobed, 2 - 4-celled and separating when ripe into 2 or 4 nutlets.

73. Convolvulaceae (p. 367). L'sually twining or trailing ; flowers on ax-

illary peduncles or cymose-glomerate. Corolla 5-lobed or 5-plaited,

twisted in the bud. Styles 1 or 2. Ovary 2- (sometimes 3- or spuriously

4-) celled, becoming a globular 4-6-seeded capsule (or ovaries two and

distinct in Dichondra). Cotyledons broad-foliaceous.

74. Solanaceae (p. 373). Style 1. Ovary 2-celled (rarely 3- 5-celled), with

numerous ovules on axillary placentae, becoming a pod or berry. Cotyle-

dons narrow.

-•-*++++ Corolla more or less bilabiately irregular (sometimes nearly regular),

5-lobed. Fertile stamens 4 and didynamous, o? 2. Style 1. Ovary

always of two carpels.

a. Ovules several or many.

75. Scrophulariaceae (p. 377). Capsule 2-celled, with central placentae.

Seeds small, usually numerous. Herbs ; leaves alternate or opposite.

76. Orobanchaceae (p. 393). Root-parasites with no green foliage. Cap-

sule 1-celled, with 2 simple or double parietal placentae. Seeds many.
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77. Lentibulariaceae (p. 395). Aquatic or marsh herbs, with scapes or

scape-like peduncles, sometimes nearly leafless. Corolla personate and

spurred. Capsule globular, 1-celled
;
placentae central, free, many-seeded.

78. Biguoniaceae (p. 398). Large-flowered trees or often climbing shrubs,

with usually opposite simple or compound leaves. Capsule 2-celled by a

partition between the 2 parietal placenta. Seeds numerous, large, mostly

winged.

79. Pedaliac ae (p. 399). Herbs, Avith opposite simple leaves. Ovary 1-

celled with two bilamellar parietal placentae, or 2 -4-celled by their union,

becoming drupaceous or capsular. Seeds few or many, wingless.

80. Acauthaceae (p. 399). Herbs, with opposite simple leaves. Capsule

2-celled, loculicidal, with each axile placenta bearing 2-10 flattish seeds.

6. Cells of the ovary 1 - 2-ovuled ; herbs or low shrubs, Avith opposite leaves

81. Verbenac?ae (p. 401). Ovary 2-4r-celled, not lobed, the dry or drupa-

ceous fruit separating into 2 or 4 1-seeded nutlets (fruit 1-celled and 1-

seeded in Phryma). Style terminal.

82. Labiatse (p. 403). Ovary deeply 4-lobed around the style, the lobes be-

coming dry seed-like nutlets. Stems square ; aromatic.

•«- -t- Corolla scarious and nerveless; flowers regular, 4-merous; style 1.

83. Plantagiuaceae (p. 422). Scapose herbs, with perfect or polygamo-

dioecious or monoecious flowers in 1 - many-flowered spikes. Fruit a cir-

cumscissile 2-celled capsule, with one or more peltate seeds in each cell,

or an acheue.

Division III. APETALOUS EXOGENS. The corolla wanting

(except in some Euphorbiacea?), and sometimes also the calyx.

* 1. Ovary superior (though sometimes enclosed within the calyx), 1-celled

with a solitary basal ovule (several-celled in Phytolaccaceae) ; embryo

coiled or curved (nearly straight in Polygonaceae) in or about mealy albu-

men (albumen none in some Chenopodiaceae) ; herbs.

>- Fruit the hardened or mc mbranous closed base of the corolla-like perianth

enclosing a utricle.

84. NyctaginacBca (p. 425). Perianth tubular or funnelform. Stamens

hypogynous. Fruit ribbed or winged. Leaves opposite ; stipules none.

- •»- Fruit a utricle; perianth mostly persistent, small, 4-5-lobed or -parted,

or none.

S5 niecebraceae (p. 426). Perianth herbaceous. Stamens perigynous-

Leaves opposite ; stipules scarious (none in Scleranthus).

86. Amarantaceae (p. 427). Flowers sessile, bracteate, the bracts (usually

3) more or less dry and scarious. as wca :.3 the 3-5 distinct sepals. Sta-

mens 1-5, hypogynous. Utricle indehiscent or circumscissile. Embryo

annular. Leaves mostly alternate, entire ; stipules none.

87. Chenopodiaceae (p. 430). Flowers sessile, not scarious-bracteate.

Sepals greenish or succulent, 5 or fewer, or none. Stamens 5 or fewer,

perigynous or hypogynous. Embryo annular or spiral or conduplicate

Leaves alternate ; stipules none.
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4- 4- =1- Ovary of several 1-ovuled carpels, in fruit a berry (in our genera).

88. Phytolaccacege (p. 435). Sepals 4-5, petaloid or herbaceous. Sta-

mens 5-30, hypogynous. Carpels 5-12, Embryo annular. Leaves

alternate, entire ; stipules none.

4- I- -1- ^- Fruit a triangular or lenticular achene.

89. Polygonaceae (p. 436). Flowers on jointed pedicels. Calyx 3 - 6-lobed

or -parted, more or less corolla-like. Stamens 4-12, on the calyx. Em-
bryo nearly straight. Leaves alternate, with sheathing stipules or none

* 2. Ovary compound, the cells mauy-ovuled (or 1-ovuled in Fiperaceee) ; em
bryo minute in copious albumen ; flowers perfect.

90. Podosteniaceae (p. 444). Aquatic, with the aspect of sea-weeds or

mosses, with minute naked flowers from a spathe-like involucre. Ovary

superior
;
pod 2 - 3-celled.

91. Aristolochiaceas (p. 444). Terrestrial herbs or climbing shrubs.

Calyx valvate, aduate at least at base to the 6-celled many-seeded ovary.

Stamens 6-12, more or less united wdth the style. Leaves alternate,

mostly cordate ; stipules none.

92. Piperaceae {§ Saururese), (p. 446). Marsh herb (our species). Perianth

none. Carpels 3-4, distinct, with usually a single ascending seed.

Leaves alternate, entire.

* 3. Ovary superior, simple, 1-celled, 1-ovuled, forming a berry or drupe,-

trees or shrubs, witli mostly entire leaves and no stipules.

93. Lauraceee (p. 446). Flowers perfect or dioecious. Sepals 4 or 6, in 2

rows. Stamens 9-12; anthers opening by 2 or 4 uplifted valves. Seed

suspended ; albumen none. Aromatic ; leaves alternate.

94. Thymelaeaceae (p. 448). Flowers perfect. Calyx corolla-like, 4-5-

cleft. Stamens twice as many. Seed suspended, with little or no albu-

men. Acrid shrubs with very tough bark ; leaves alternate.

95. Elaeagnaceee (p. 448). Flowers mostly dioecious. Calyx-tube becoming

berry-like and enclosing the achene. Seed erect, albuminous. Leaves

silvery-scurfy, opposite.

* 4. Ovary inferior, 1-celled, 1-3-ovuled (but 1 -seeded) ; albumen without

testa, bearing the embryo in a cavity at the apex ; calyx-lobes valvate.

96. Loranthaceae (p. 449). Parasitic on trees, with jointed stems and op-

posite leaves. Flowers dioecious. Ovule solitary, erect. Fruit a berry.

97. Santalaceae (p. 450). Flowers perfect. Ovules 2-4, suspended from

the apex of a central placenta. Fruit dry, indehiscent. Leaves alternate.

* 5. Flowers all unisexual (polygamous in some Urticaceae and Empetraceae,

apparently perfect in Euphorbia); cells 1-2-ovuled; embryo nearly as

long as the albumen or filling the seed ; calyx often wanting, corolla-like

only in some Euphorbiaceae and Empetracese ; stipules often present,

t- 1. Ovary superior, 3-celled (1-celled in Crotonopsis) with 1 or 2 pendulous
ovules in each cell ; herbs.

98. Euphorbiaceae (p. 451). Flowers monoecious or dioecious (involucrate

and apparently perfect in Euphorbia). Mostly with milky juice, and
usually alternate often stipulate leaves.
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-*- 2. Ovary 1-celled, 1-seeded; trees or shrubs (except some Urticaceae).

*-* Calyx regular, the stameus as mauy as the lobes aud opposite them or

fewer ; ovary buperior.

99. Urticaceae (p. 461). Flowers niouoecious, dioecious, or (iu Ulmege) per-

fect. Seeds exalbuniiuous or nearly so. Infioresceuce very various.

*-*• ++ Perianth mostly none ; at least the stamiuate flowers in aments or spikes

or dense heads ; albumen none.

100. Platanacese (p. 466). Trees, with alternate palmately lobed leaves,

sheathing stipules, and monoecious flowers in separate globose heads.

Ovary superior ; fruit a club-shaped nutlet.

101. Juglandaccce (p. 467). Trees, with alteruate pinnate leaves, no stip-

ules, and moncBcious flowers, the stamiuate iu aments. Ovary inferior

;

fruit a nut.

102. Myricaceae (p. 469). Shrubs, Avith resinous-dotted leaves, with or with-

out stipules, and monuicious or dioecious flowers, both kinds in short scaly

aments. Ovary superior, becoming a small drupe-like nut.

-1- 3. Ovary 2 - 7-celled, with 1 or 2 suspended ovules in each cell, becoming

1-celled and 1-seeded ; calyx mostly none or adherent to the ovary; trees

or shrubs with simple leaves.

103. Cupuliferae (p. 470). Flowers monoecious. Fruit a nut surrounded l)y

an involucre, or (iu Betuleie) a small winged or angled naked nutlet iu

the axils of the scales of an ameut.

H- 4. Ovary 1-celled, becoming a 2-valved pod Avith two parietal or basal pla-

centie bearing numerous small comose seeds; perianth none.

104. Salicaceae (p. 480). Dioecious trees or shrubs, with both kinds of

flowers in aments, and simple alternate stipulate leaves.

•1- 5. Ovary several-celled, becoming a drupe containing 3 - 9 1-seeded nutlets;

seed erect; low shrubby heath-like evergreens.

10.5. Empetraceae (p. 487). Flowers polygamous or dioecious, scaly-bracted.

Sepals somewhat petaloid or none. Embryo axile in copious albumen.

-)- 6. Ovary 1-celled with a suspended ovule, becoming an achene ; calyx none

;

aquatic lierbs, with finely dissected whorled leaves.

106. Ceratophyllaceae (p. 488). Flowxrs monoecious, minute, axillary and

sessile. Albumen none ; the seed filled wuth a highly developed embryo.

Subclass IL GYMNOSPERMOUS EXOGENS. Ovules naked

upon a scale, bract, or disk. Cotyledons two or more.

107. Coniferae (p. 489). Resiniferous trees or shrubs, with mostly awl-

shaped or needle-shaped and evergreen leaves, and monoecious or dioecious

flowers.

Class II. MONOCOTYLEDONOUS PLANTS.

Stems without central pith or annular layers, but havinir the woody

fibres distributed irregularly through them (a transverse slice showing

the fibres as dots scattered through the cellular tissue). Embryo with a

single cotyledon and the early leaves always alternate. Parts of the
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flower usually in threes (never in fives), and the leaves mostly parallel-

veined. Our species herbaceous, excepting Smilax.

* Ovary inferior (superior in Bromeliaceae, nearly so in some Hemodoraceae)
;

at least the inner lobes of the perianth petal-like,

•i- 1. Seeds without albumen, very numerous and minute.

108. Hydrocharidacece (p. 495). Aquatics, Avith dioecious or polygamous

tlowers from a spathe; outer perianth calyx-like, the inner sometimes

wanting. Stamens 3-12. Ovary 1-celled with 3 parietal placentae or

6 - 9-celled with axile placentae.

109. Burmanniacese (p. 496). Terrestrial, with scale-like cauline leaves and

regular perfect triandrous flowers. Perianth corolla-like.

110. Orchidaceae (p. 497). Terrestrial, with very irregular perfect flowers.

Stamens and style connate ; anthers 1 or 2. Capsule 1-celled; placentce

3, parietal. Perianth corolla-like.

•- 2. Seeds albuminous. (Ovary 3-celled and flowers regular in our genera.)

111. Bromeliaceae (p. 511). Mostly epiphytes, with dry persistent scurfy

leaves. Flowers 6-androus ; outer perianth calyx-like.

112. HemodoracesB (p. 512). Fibrous-rooted, with equitant leaves and per-

fect 3- or 6-audrous flowers. Perianth persistent, woolly or scurfy outside.

(Ovary sometimes nearly free; leaves flat in Aletris.)

113. Iridaceae (p. 513). Root not bulbous; leaves equitant in two ranks.

Flowers from a spathe. Stamens 3, opposite the outer lobes of the co-

rolla-like perianth ; anthers extrorse.

114. Amaryllidacece (p. 515). Often bulbous-rooted and scapose. Peri-

anth corolla-like. Stamens 6 ; anthers introrse.

115. Dioscoreaceae (p. 517). Climbing, with net-veined leaves. Flowers

dioecious, small, 6-androus
;
perianth calyx-like. Ovules 1 or 2 in each cell

* * Ovary superior (very rarely partially adnate to the calyx in Liliaceae).

t- 1. At least the inner perianth corolla-like; ovary compound; seeds with

copious albumen.

116. Liliaceae (p. 517). Flowers perfect, 6-androus, the regular perianth

corolla-like (dioecious in Smilax, dimerous in Maianthemum, the outer

divisions herbaceous in Trillium). Fruit a 3-celled capsule or berry.

117. Pontederiaceae (p. 535). Aquatic, with more or less irregular perfect

flowers from a spathe
;
perianth corolla-like. Stamens 3 or 6, mostly un-

equal or dissimilar. Capsule 1-celled or imperfectly 3-celled.

118. Xyridace^ (p. 536). Rush-like, scapose. Flowers capitate, perfect,

3-androus, the calyx glumaceous. Capsule 1-celled.

119. Mayace^ (p. 537). Moss-like aquatic. Flowers perfect, axillary, soli-

tary, S-androus; calyx herbaceous. Capsule 1-celled.

120. Commelinaceae (p. 538). Flowers perfect, regular or somewhat irreg-

ular, with 3 more or less herbaceous persistent sepals and 3 fugacious

petals. Stamens 6 or some sterile. Capsule 2 -3-celled.

127. Eriocauleae (p. 566) Scapose aquatic or marsh plants, with linear

leaves and dense heads of moncecious (rarely dioecious) minute flowers.

Corolla tubular or none. Capsule 2 - 3-celled, 2 - 3-seeded.
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«- 2. Perianth small, of 6 equal persistent glumaceous segments; flowers

perfect ; ovary compound.

121. Juncacese (p. 539). Rush-like. Stamens 3 or 6. Capsule 1- or 3-

celled, 3-valved.

•- 3. Flowers without chaffy glumes, the perianth none or reduced to bristles

or sepal-like scales ; flowers often monoecious or dioecious ; carpels solitary

or united.

++ I lowers capitate or upon a spike or spadix, with or without a spathe.

122. Typhaceae (p. 547). Marsh or aquatic plants, with linear leaves, and

monoecious flowers without proper perianth, in heads or a naked spike.

123. Araceae (p. 548). Flowers perfect or monoecious upon the same spadix,

rarely dioecious, with 4 or 6 scale-like sepals or none.

M. ++ Flowers very minute, one or few from the margin of a floating disk-

like frond.

»24. Lemnaceae (p 551). Plants very small, green, mostly lenticular or

globose.

^ 4. Perianth of 4 or 6 segments, the inner often petaloid, or none ; carpels

solitary or distinct (coherent in Triglochin) ; seeds without albumen

;

aquatic or marsh plants, often monoecious or dioecious.

»25. Alismaceae (p. 553). Perianth of 6 segments, tlie inner petal-like.

126. Naiadaceae (p. 557). Perianth-segments herbaceous or none.

*- 5. Flowers in the axils of chaffy scales or glumes arranged in spikes or

spikelets, without evident perianth ; stamens 1 - 3 ; ovary 1-celled, 1-seeded
;

seed albuminous.

128. Cyperaceae (p. 567). Scales single. Perianth none or replaced by

bristles. Anthers basifixed. Fruit a triangular or lenticular achene.

Stem solid, often triangular, with closed sheaths.

129. Gramiueae (p. 623). Glumes in pairs. Perianth replaced by minute

scales. Anthers versatile. Fruit a caryopsis. Culm usually hollow,

terete ; sheaths split to the base.

Series TI. CRYPTOGAMOUS or FLOWERLESS PLANTS;
destitute of stamens and pistils, in fructification producing spores in-

stead of seeds.

Class III. ACROGENOUS PLANTS.

Cryptogamous plants with a distinct axis (stem and branches), grow-

ing from the apex only, and furnished for the most part with distinct

leaves (sometimes taking the form of an expanded leaf-like usually pros-

trate thalliis) • reproduction by means of antheridia and archegonia,

sometimes also by gemmation.

Subclass L VASCULAR ACROGENS, or PTERTDOPHYTES.
Stems (and foliage when present) containing both woody fibre and ves-

sels ; antheridia or archegonia, or both, borne on a minute prothallus,

which is developed from the spore on germination.
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* Spores of only one kind
;
prothallus bearing antheridia and archegonia.

130. Equisetaceae (p. 675). Cylindric jointed hollow-stemmed plants, with

toothed sheaths. Fructification in a terminal spike.

131. Filices (p. 678). Ferns, with fronds circiuate in vernation; bearing the

fructification on the under surface or beneath the margin.

132. OphioglossaceaB (p. 693). Fronds often fern-like, erect in vernation

Sporangia globose, coriaceous, 2-valved, in special spikes or panicles.

133. LycopodiaceaB (p. 695). Low moss-like plants with elongated stems

and small persistent entire several-ranked leaves. Sporangia solitary,

axillary, 1 -3-celled, 2-3-valved.

* * Spores of two kinds, the macrospore producing a prothallus with arche-

gonia, the microspore smaller and developing antheridia.

134. Selaginellacese (p. 697). Low leafy moss-like or marsh plants, with

branching stems, and small 4 - 6-ranked leaves, or with a corm-like stem

and basal linear-subulate leaves, the two kinds of spores in distinct solitary

axillary 1 -celled sporangia.

135. MarsiliaceaB (p. 700). The two kinds of spores in the same or differ-

ent sporangia which are borne in a coriaceous peduncled sporocarp arising

from a slender creeping rhizome. Fronds digitately 4-foliolate or filiform.

136. Salviniaceae (p. 701). The two kinds of spores in separate thin-walled

l-celled sporocarps or conceptacles clustered beneath the small floating

fronds ; macrospores solitary.

Subclass IL CELLULAR ACROGENS, or BRYOPHYTES.
Plants with cellular tissue only ; both antheridia and archegonia borne

upon the plant itself. — Including the Musci, or Mosses (which are not

treated of here), never thallose, and bearing capsules which usually de-

hisce by a lid and contain spores only, and the Hepatici:, which bear

capsules which dehisce by valves or irregularly and usually have elaters

mingled with the spores. The latter division comprises the following

Orders.

* Capsule 4-valved
;
plant a leafy axis or sometimes a branching thallus.

137. Jungermauniaceae (p. 702). Leaves, when present, without a midrib,

2-ranked, with often a third row beneath
;
pedicels slender.

* * Capsule 2-valved, or dehiscing irregularly, or indehiscent
;
plant a thallus

or thalloid stem.

138- Anthocerotaceae (p. 726). Thallus without epidermis, irregularly

branching
;
pedicels stout or none. Capsule with a columella. Elaters

mostly without fibres.

139, Marchantiaceae (p. 727). Thallus radiate or dichotomous, the epi-

dermis usually porose. Capsules borne on the under side of a pedunculate

receptacle, irregularly dehiscent. Elaters 2-spiral.

140. RicciaceaB (p. 730). Thallus radiate or dichotomous, the epidermis

eporose. Capsules immersed in the thallus or sessile upon it, indehiscent

Elaters none.
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Class I. DICOTYLEDONOUS PLANTS. (See p. 5.)

Subclass I. ANGIOSPERMJE. Pistil consisting of a closed ovary.

Cotyledons only two.

Division I. POLYPETALOUS : the calyx and corolla both present:

the latter of separate petals.

A. Stamens numerous, at least more than 10, and more than twice the sepals

or lobes of the calijx.

1. Calijx entirely free and separatefrom the pistil or pistils.

Pistils numerous but cohering over each other iu a solid mass on Page

an elongated receptacle Magnoliace.^, 49

Pistils numerous, separate, but concealed in a hollow receptacle.

Leaves opposite, entire ; no stipules. . . . Calycanteace.e, 167

Leaves alternate, with stipules. .... Rosa, in Rosace.e, 162

Pistils several, immersed in hollows of the up])er surface of a

large top-shaped receptacle. . >*'elumbo, in Xympileace.e, 55

Pistils more than one, separate, not enclosed in the receptacle.

Stamens inserted on the calyx, distinct. .... Rosace^e, 150

Stamens united with the base of the petals, monadelphous. Malvace^, 96

Stamens inserted on the receptacle.

Filaments much shorter than the anther ; trees. . . Anonace^, 50

Filaments longer than the anther.

Flowers dioecious ; twiners with alternate leaves. Menispermace^, 51

Flowers perfect ; if climbers, the leaves opposite.

Leaves not peltate
;
petals deciduous. . Ranunculace^, 34

Leaves peltate
;
petals persistent. Brasenia, in Nymph.eace.e, 55

Pistils several-lobed, the ovaries united below the middle. Resedace.e, 75

Pistils several, their ovarres cohering in a ring around an axis. Malvaceae, 96

Pistils strictly one as to the ovary ; the styles or stigmas may be several.

Leaves punctate under a lens with transparent dots. Hypericace^, 92

Leaves not punctate with transparent dots.

Ovary simple, 1-celled, 2-ovuled Rosacea, 150

Ovary simple, 1-celled, with one parietal many-ovuled placenta.

Leaves 2-3-ternately compound or dissected. Rakuncclace^, 34

Leaves peltate, simply lobed. Podophyllum, in Berberidace.e, 52

Ovary compound, 1-celled, with a central placenta. Portulacace^, 90
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Ovar}' compound, 1-celled, with two or more parietal placentae.

Calyx caducous
;
juice milky or colored. . . Papaveraceje, 57

Calyx deciduous, of 4 sepals Capparidace.e, 74

Calyx persistent, of 3 or 5 sepals. , . . . Cistace-e, 76

Ovary compound, several-celled.

Calyx valvate in the bud, and

Persistent j stamens monadelphous ; anthers l-celled. Malvaceae, 96

Deciduous ; anthers 2-celled . . . TiLiACEiE, 101

Calyx imbricated in the bud, persistent.

Shrubs; stamens on the base of the petals. Ternstrcemiace^, 95

Aquatic or marsh herbs ; ovaries many.

On 5 placeutse in the axis. . . . Sarraceniace.e, 57

On the 8-30 partitions Nymph^ace^, 54

2. Calyx mare or less coherent with the surface of the {compound) ovary.

Ovary 8 -30-ceiled ; ovules many, on the partitions ; aquatic. Nymph^eace^, 54

Ovary 10-celled ; cells 1-ovuled. . . . Amelanchier, in Rosacea, 166

Ovary 2 - 5-ceUed.

Leaves alternate, with stipules. . . . Pomeae, in Rosacea, 151

Leaves opposite, without stipules. . . Some Saxifhagace.e, 168

Leaves alternate, without stipules Styracace^, 333

Ovary 1-celled, with the ovules parietal.

Fleshy plants with no true foliage; petals many. . Cactace^, 186

Rough-leaved plants
;
petals 5 or 10 Loasace.e, 193

Ovary oue-ceUed, with the ovules rising from the base. Portulacace^, 90

B. Stamens of the same number as the petals and opposite them.

Pistils 3-6, separate ; flowers dioecious ; woody vines. Menispermace^, 51

Pistil only one.

Ovary one-celled ; anthers opening by uplifted valves. Berberidace^, 52

Ovary one-celled ; anthers not opening bv uplifted valves.

Style and stigma one ; ovules more than one. . Primulace^, 328

Style 1 ; stigmas 3 ; sepals 2 ; ovules several. Portulacace^, 90

Style twice or thrice forked ; flowers monoecious.

Crotonopsis, in Euphorbiaceje, 458

Styles 5 ; ovule and seed only one. . . . Plumbaginace^, 327

Ovary 2-4-celled.

Calyx-lobes minute or obsolete
;
petals valvate. . . Yitace^e, 112

Calyx 4 - 5-cleft, valvate in the bud
;
petals involute. Rhamnace.e, 111

C. Stamens not more than twice as many as the petals, rchen ofjust the number

of the petals then alternate with them.

\. Calyxfree from the ovary, i. e. the ovary wholly superior.

* Ovaries 2 or more, separate.

Stamens united with each other and with a large and thick

stigma common to the two ovaries. . . Asclepiadace^, 338

Stamens unconnected, on the receptacle, free from the calyx.

Leaves punctate with pellucid dots Rutace^, 106
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Leaves not pellucid-punctate.

Tree, with pinnate leaves. . Ailanthus, in Simarubace^, 107

Low shrub, with pinnate leaves. Xanthorrhiza, in Ranukculace^, 48
Herbs, not fleshy Rakcxculace.e, 34

Herbs, with thick fleshv leaves Crassulace.e, 176

Stamens unconnected, inserted on the calyx.

Just twice as many as the pistils (flower symmetrical). Crassulace^, 176

Not just the number or twice the number of the pistils.

Leaves without stipules Saxifragace.e, 168

Leaves with stipules . Eosace^e, 150

* * Ovaries 2-5, somewhat united at the base, separate above.

Leaves punctate with pellucid dots E-utace^, 106

Leaves not pellucid-punctate.

Shrubs or trees with opposite leaves. . . . Sapiitdace.e, 115

Terrestrial herbs; the carpels fewer than the petals. Saxifragace.e, 168

* * * Ovaries or lobes ofovary 3 to 5, with a common style. GEKANiACEiE, 102

* * * * Ovary only one, and

*- Simple, with one parietal placenta, Legumixos.e, 122

+- •*- Compound, as shown by the number of cells, placentae^ styles, or stiymas.

Ovary one-celled.

Corolla irregular
;
petals 4 ; stamens 6. . . . Fcmariace.e, 59

Corolla irregular
;
petals and stamens 5. . . . . Violace^, 78

Corolla regular or nearly so.

Ovule solitary ; shrubs or trees ; stigmas 3. Axacardiace.e, 118

Ovules solitary or few ; herbs. . . Some anomalous Crucifer.e, 61

Ovules more than one, in the centre or bottom of the cell.

Petals not inserted on the calyx. . . . Caryophyllace^, 82

Petals on the throat of a bell-shaped or tubular calyx. Lythrace.*:, 184

Ovules several or many, on two or more parietal placentae.

Leaves punctate with pellucid and dark dots. Hypericace^, 92

Leaves beset with reddish gland-tipped bristles. Droserace^, 178

Leaves neither punctate nor bristly-glandular.

Sepals 5, very unequal or only 3. . . . Cistaceje, 76

Sepals and petals 4 ; stamens 6. . . Anomalous Crucifer^, 61

Sepals and petals 5 ; stamens 5 or 10,

Ovary and stamens raised on a stalk. PASsiFLORACEiE, 194

Ovary sessile Saxifragace^, 168

Ovary 2 - several-celled.

Flowers irregular.

Anthers opening at the top,

Six or eight and 1 -celled ; ovary 2-celled, 2-OA'uled. Polygalace^, 120

Ten and 2-celled ; ovary 5-celled. Rhododendron, in Ericace.e, 286

Anthers opening lengthwise.

Stamens 12 and petals 6 on the throat of a tubular inflated

or gibbous calyx. . . . Cuphea^ in Lythrace^, 186
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Stamens 5-8 or 10, and petals hypogjnous, or nearly so.

Ovary 3-celled Sapindace.i:, 11?

Ovary 5 celled. . . . Impatiens, &c., in Geraniace^, 105

Flowers regular or nearly so.

Stamens neither just as many nor twice as many as the petals,

Triadelphous
;
petals 5 Hypericace^, 92

Tetradynamous (or rarely only 2 or4)
;
petals 4

;
pun-

gent herbs. Crucifer^, 61

Distinct and fewer than the 4 petals. . . . Oleace^, 335

Distinct and more numerous than the petals. . Sapindace^, 115

Stamens just as many or twice as many as the petals.

Ovules and seeds only 1 or 2 in each cell.

Herbs; flowers moncEcious or dioecious. Edphorbiace^, 451

Herbs ; flowers perfect and symmetrical.

Cells of the ovary as many as the sepals, &c. Geraniace^, 102

Cells of the (divided) ovary twice as many as

the styles, sepals, &c Linages, 1 01

Shrubs or trees.

Leaves 3-foliolate, pellucid-punctate. Ptelea, in "Rutace^, 107

Leaves palmately veined and fruit 2-wiuged, or

pinnate and fruit a berry. . . . Sapindace^, 115

Leaves pinnately veined, simple, not punctate.

Calyx not minute
;
pod colored, dehiscent

;

seeds enclosed in a pulpy aril. Celastrace^, 109

Calyx minute; fruit a berry-like drupe. Ilicine^, 107

Ovules (and usually seeds) several or many in each cell.

Stipules between the opposite and simple leaves. Elatinace^, 91

Stipules between the opposite and compound leaves

(but they are caducous). Staphylea, in Sapindace^, 118

Stipules none when the leaves are opposite.

Stamens 5, monadelphous in a 10-toothed tube or cup ;

leaves simple, all radical. Galax, in Diapensiace^, 32b

Stamens 10, monadelphous at the base. Leaflets 3,

inversely heart-shaped. Oxalis, in GERAXiACEiE, 105

Stamens distinct, free from the calyx.

Style 1, undivided. ..... Ericace^, 309

Styles 2-5, separate. . . . Caryophtllace^, 82

Stamens distinct, inserted on the calyx.

Styles2 (or3), or splitting into 2 in fruit. Saxifragace^, 168

Style 1 ;
pod in the calyx, 1-celled. Lythrace.e, 184

2. alijx-tube adherent to the ovary, at least to its lower half.

Tendril-bearing and often succulent herbs. . . . Cucurbitace^, 194

Not tendril-bearing.

Ovules and seeds more than one in each cell.

Ovary 1-celled, many-ovuled from the base. . • Portclacace^, 90

Ovary 1-celled, with 2 or 3 parietal placentae. Saxifragace^, 168

Ovar}' 2 - several-celled.

Anthers opening by pores at the apex; style 1- Melastomace.iE. 183
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Anthers not opening by pores.

Stamens on a flat disk which covers the ovary. Celastrace^, 109

Stamens inserted on the calyx.

Eight or four (rarely five) ; style 1. . . Onagrace^, 186

Five or ten ; styles 2 - 3, distinct. , . Saxieragace^e, 168

Ovules and seeds only one in each cell.

Stamens 10 or 5 (instead of many),— rarely in Crataegus, in Rosacea, 165

Stamens 2 or 8; style 1 ; stigma 2-4-lobed; herbs. Oxagracej^, 186

Stamens 4 or 8 ; aquatics ; styles or sessile stigmas 4. Haloeage^, 180

Perfect stamens 4 ; styles 2; shrub. . . Hamamelide.e, 179

Stamens 4; style and stigma 1 ; chiefly shrubs. . . Cornace^, 213

Stamens 5 ; flowers in umbels, or rarely in heads.

Fruit dry, splitting in two at maturity; styles 2. Umbellifer^, 198

Fruit berry-like ; styles 2-5, separate or united. Araliace^, 212

Division II. GAMOPETALOUS calyx and corolla both present;

the latter with its j^etals united more or less into one piece.

A. Stamens more numerous than the lobes of the corolla.

Ovary 1-celled witli one parietal placenta, . . . Legumixos.e, 12?

Ovary 1-celled with two parietal placentaj. Adlumia, &c., in Fumariace.e, 60

Ovary 1-celled with the ovules at the centre or base. . Styracace^, 333

Ovary 2-celled with a single omle in each cell, . . Polygalace^, 120

Ovary 3 - many-celled

Stamens free or nearly free from the corolla; style single. Ericace^, 309

Stamens free from the corolla ; styles 5. Oxalis, in Geraxiace/E, 105

Stamens inserted on the base or tube of the corolla-

Filaments monadelphous ; anthers 1-celled, kidney-shaped. Malvace^, 96

Filaments 1 - 5-adelphous at base ; anthers 2-celled.

Calyx free from the ovary Ternstrcemiace^, 95

Calyx coherent with the ovary or with its base. Styracace^, 333

Filaments wholly distinct ; calyx free, persistent. Ebexace^, 333

Filaments in pairs at each sinus; anthers l-celled. Caprifoliace^, 216

B. Stamens {fertile ones) as mam/ as the lobes of the corolla and opposite them.

Ovary 5-celled ; corolla appendaged with scales inside. Sapotace^, 332

Ovary 1-celled; pod several - many-seeded ; style 1. Primulace^, 328

Ovary 1-celled ; utricle 1-seeded ; styles 5. . . Plumbagixace^, 327

C. Stamens as many as the lobes ofthe corolla and alternate with them, orfewer.

1. Ovari/ adherent to the calyx-tube {inferior).

Tendril-bearing herbs ; anthers often united. , Cdcurbitace^, 194

Tendrils none.

Stamens united by their anthers iato a ring or tnbe.

Flowers in an involucrate head. ... Composit.e, 230

Flowers separate, not involucrate ; corolla irregular. LoBELiACEiE, 305

Stamens sepr.rate, free from the corolla or nearly so, as

many as its lobes: stipules none : juice milky. Campanulace^.307
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Stamens separate, inserted on the corolla,

One to three, always fewer than the corolla-lobes. Valerianace^, 228

Tour or five ; leaves opposite or whorled.

Ovary 1 -celled ; flowers in a dense involucrate head. Dipsace;e, 229

Ovary 2-5-celled.

Leaves whorled and without stipules. ) Rubiace^ 222
Leaves opposite or whorled, and with stipules. )

Leaves opposite without stipules (petioles some-

times with stipule-like appendages). . Caprxfoliace^, 216

2. Ovary freefrom the cahjx [superior],

* Corolla irregular: stamens {with anthers) 4 and didi/namous, or only 2

Ovules and seeds solitary in the (1 -4) cells.

Ovary 4-lobed, the style rising from between the lobes. Labiate, 403

Ovary not lobed, the style from its apex. . . Verbenacs^, 401

Ovules numerous or at least as many as 2 in each eelL

Ovary and pod 1 -celled.

With a free central placenta ; stamens 2 . LENTiBULACEiE, 395

Witli 2 or more parietal very many-seeded placentae

;

stamens 4 Orobanchace^, 393

Ovary and fruit more or less 4 - 5-celled. . . . Pedaliace^, 399

Ovary and pod 2-celled, but the 2 placentas parietaL Bignoniace^, 398

Ovary and pod 2-celled
;
placentae in the axis.

Seeds rarely few, not on hooks, with albumen. ScROPHULARiACE.ffl;, 377

Seeds few, borne on hook-like or other projections

of the placentae : no albumen. . . . Acanthace.^;, 399

* * Corolla someichat irregular : stamens (with anthers) 5.

Stamens free from the corolla ; anthers with their cells opening by

a hole or chink at the top. Rhododendron, in ERiCACE.ffi!, 320

Stamens inserted on the corolla.

Ovary deeply 4-lobed around the style. Echium, in Borraginace^, 367

Ovary not lobed; pod many-seeded.

Filaments or some of them woolly. Verbascum, Scrophulariace.*;, 37£

Filaments not woolly. . . . Hyoscyamus, Solanace^, 376

* * * Corolla regular.

•*-' Stamens as many as the lobes of the corolla.

Ovaries 2, separate ; their

Styles and stigmas also wholly separate. Dicbondra, Contolvulace.^, 368

Stigmas and sometimes styles united into one.

Filaments distinct
;
pollen in ordinary grains. . ApocTNACEiE, 337

Filaments monadelphous
;
pollen in masses. . . Asclepiadace^e, 338

Ovary one, but deeply 4-lobed around the style (or 2-lobed in Heliotropium).

Leaves alternate. ....... Borragixace^, 360

Leaves opposite Mentha, in LABiAT.a;, 407

Ovary one
;
pod 2-lobed or 2-homed at "he summit. Loganiace^, 345

Ovary one ; not deeply lobed,

One-celled, one-ovuled, becoming an achene. Plantaginace^. 422
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One-celled, with ovules parietal or on 2 parietal placentas.

Leaves (or in Menyanthes three leaflets) entire. Gentianace^, 346

Leaves toothed, lobed, or pinnately compound. Hydrophyllace^, 357

Two- to ten-celled.

Leafless parasitic twining plants. Cuscuta, in Convolvulace^, 370

Leaves opposite, their bases or petioles connected

by stipules or a stipular line. . . . Loganiace^, 345

Leaves when opposite witliout stipules.

Stamens free from the corolla or nearly so; style L Ericace^, 309

Stamens almost free from the corolla; style none. Ilicixe^, 107

Stamens in the sinuses of the corolla; style 1. DiAPExsiACEiE, 326

Stamens inserted on the tube of the corolla,

Four
;
pod 2-celled, circumscissile. . . Plantagixace^, 422

Four; ovary 2 - 4-celled ; ovules solitary. , Verbexace^, 401

Five or rarely more.

Fruit of two or four seed-like nutlets. . Borraginace^, 360

Fruit a few-seeded pod.

Calyx 5-cleft ; style 3-lobed or -cleft. . Polemoxiace^, 354

Sepals 5 ; styles 1 or 2, entire or 2-cleft ; seeds

large, only one or two in a cell. Coxtolvdlace^, 367

Fruit a many-seeded pod or berry.

Styles 2. . . . Hydrolea, in Hydrophyllace^, 360

Style single Solaxace^, 373

H- •*- StamensJewer than the lobes ofthe corolla.

Stamens 4, didynamous.

Ovary 2-celled ; the cells several-seeded. . . . Acax^thace^, 399

Ovary 2 -4-celled ; the cells 1-seeded. . . . Verbexace^, 401

Stamens only 2 with anthers ; ovary 4-lobed. . Lycopus, in Labiate, 408

Stamens 2, rarely 3 ; ovary 2-celled.

Low herbs ; corolla scarious, withering on the pod. PLANTAGlNACE.a:, 422

Herbs; corolla rotate, or somewhat funnelform, and

slightly irregular. . . Veronica, in Scrophulariace^, 386

Shrubs or trees ; corolla perfectly regular Oleace.e, 335

Divisiox III. APETALOUS : corolla (and sometimes calyx) wanting.

A. Flowers not in catkins.

1, Ovary or its cells containing many ovules.

Ovary and pod inferior (i. e. calyx-tube adherent to the ovary).

Six-celled; stamens 6-12 Aristolochiace^, 444

Four-celled; stamens 4 Ludwigia, in Oxagrace^, 187

One-celled, with parietal placentae. Chrysosplenium, in Saxifragace^, 172

Ovary and pc^i wholly naked (there being no calyx),

Two-celled, 2-beaked ; flowers capitate ; tree. . Hamamelide^, 179

Two-celled, many-ribbed ; aquatic herb. . r . Podostemace^. 444.
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Ovary and pod superior, i. e. free from the calyx.

rive-celled and 5-beaked, opening across the beaks, which

fall off at maturity ; stamens 10. Penthorum, in Crassulace^, 176

Three-celled and 3-valved, or 3 - 5-celled and circumscissile. Ficoide^, 198

Two-celled or one-celled ;
placentae central.

Stamens inserted on the throat or tube of the calyx. Lythrace^, 184

Stamens inserted oi the receptacle or the base of the calyx.

Alternate with the .5 sepals. . . . Glaux, in Primulace^, 331

Opposite the sepals when of the same number. Caryophyllace^, 82

One-celled, with one parietal placenta. I .
. , Ranunculace.e, 34

Ovaries 2 or more, separate, simple. )

2. Ovary or its cells containing only 1 or 2, rarely 3 or 4, ovules.

* Pistils more than one, and distinct or nearly so.

Stamens inserted on the calyx ; leaves with stipules. . . RosACEiE, 150

Stamens inserted on the receptacle.

Leaves punctate with pellucid dots. . Xanthoxylum, in Rutace^, 106

Leaves not dotted.

Calyx present, and usually colored or petal-like. Rakukculace^, 34

Calyx absent ; flowers entirely naked, perfect, spiked. Piperace^, 446

• » Pistil one, either simple or compound.

Ovary partly inferior, the calyx coherent to its lower half,

2-celled ; styles 2 ; stamens many. . . Hamamelide^, 179

Ovary wholly inferior (in perfect or pistillate flowers).

Aquatic herbs; ovary 3 - 4-celled, or (Hippuris) 1-celled. Halorage^, 180

Mostly woody plants ; style or stigma one, entire ; ovary 1-celled.

Stigma running down one side of the style. Nyssa, in Corxace^, 215

Stigma terminal, with or without a style.

Parasitic on the branches of trees ; anthers sessile. Loraxthace^, 449

Not parasitic above ground ; anthers on filaments. Santalace^, 450

Ovary really free from the calyx, but permanently invested by its

tube, or the base of it, so as to seem inferior.

Shrubs, with scurfy leaves ; flowers mostly dioecious. El^agnace^, 448

Herbs, with the calyx colored like a corolla.

Leaves opposite, simple Nyctagixace^, 425

Leaves alternate, pinnate. . . . Poterium, in Rosacea, 161

rary plainly free from the calyx, which is sometimes wanting.

Stipules (ocreai) sheathing the stem at the nodes.

Tree ; calyx none ; flowers monoecious, in heads. Plataxace^, 466

Herbs ; calyx present and commonly petal-like. Polygoxace^, 436

Stipules not sheathing the stem, or none.

Aquatic herbs, submerged or nearly so.

Leaves whorled and dissected ; style single. Ceratophillace^, 488

Leaves opposite, entire; styles 2; ovary 4-celled. Halorage^, 180

Not aquatics, herbs.

Ovary 10-celled; berry 10-seeded. . . Phytolaccace.e, 435

Ovary 3- (rarely 1-2) celled
;
juice usually milky. Euphorbiace^, 45]
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Ovary 1-celled; juice not milky.

Style, if any, and stigma only one ; leaves simple

;

no scarious bracts around the flowers. . Urticace^, 461

Styles 3 ; embryo straight ; flowers involucrate.

Eriogonum, in PoLYGOXACEiE, 436

Style or stigmas 2 or 3 ; embryo coiled or curved.

Stipules not scarious, leaves palmately cleft or

palmately compound. . . Cannabineas, in Urticace^i:, 461

Stipules scarious (or none) ; leaves opposite. Illecebrace^, 426

Stipules none; but flowers with scarious bracts. Amarantace.e, 427

Stipules and scarious bracts none . . Chenopodiace^, 430

Shrubs or trees.

Ovules a pair in each cell of the ovary.

Fruit 2-celled, a double samara. Acerinea, in Sapixdace.e, 115

Fruit a 1-celled and 1-seeded samara or a drupe. Oleaceje, 335

Ovules single in each cell of the

Three - nine-celled ovary ; leaves heath-like. . Empetrace.e, 487

Three-celled ovary ; leaves broad. . . . EHAMXACEiE, HI
One - two-celled ovary ; styles or stigmas 2-cleft. Urticace^, 461

One-celled ovary ; style and stigma single and entire.

Anthers opening longitudinally. . . Thymel^ace^, 448

Anthers opening by uplifted valves. . . . Laurace.e, 446

B» Flowers moncecious or dioecious, one or both sorts in catkins,

1. OnI>/ one sort offlowers in catkins or catkin-like heads.

Fertile flowers in a short catkin, head, or strobile. . . Urticace^, 461

Fertile flowers single or clustered ; sterile in slender catkins (except in Fagus).

Leaves pinnate ; fertile flowers and fruit naked. Juglandace.^5, 467

Leaves simple ; fertile flowers 1-3 in an involucre or cup. Cupulifer.e, 470

2. Both sterile and fertile flowers in catkins or catkin-like heads.

Ovary and pod 2-celled, many-seeded. Liquidambar, in Hamamelide.^, 180

Ovary and pod 1-celled, many-seeded ; seeds furnished with

a downy tuft at one end Salicace^, 480

Ovary 1- 2-celled, only one ovule in each cell; fruit 1-seeded.

Parasitic on trees ; fruit a berry. . . . Loramthace.e, 449

Trees or shrubs, not parasitic.

Calyx regular, in the fertile flower succulent in fruit. Urticace^, 461

Calyx none, or rudimentary and scale-like.

Style and stigma one, simple ; the flowers in heads. Platanace^, 466

Styles or long stigmas 2.

Fertile flowers 2 or 3 at each scale of the catkin. Cdpulifer^, 470

Fertile flowers single under each scale ; nutlets

naked, waxy-coated or drupe-like. . . . Myricace^, 469

Subclass IT. GYMNOSPERM^. Pistil an open scale or altered

leaf, bearing naked ovules on its margin or its upper surface, or in Taxus
entirely wanting. Flowers monoecious or dioecious. Conifers, 489
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Class II. MONOCOTYLEDONOUS PLANTS. (See p. 15.)

A. Spadiceous Division. Flowers aggregated on a spadix or Jleshi/ axis,

or sometlims scattered, destitute ofcalyx and corolla {excepting some Araceae

and Naiadaceas, where, however, they are on a spadix), and also without

glumes [husky scales). Leaves sometimes with netted veins.

Little floating aquatics, with no distinction of stem and foliage. Lemnace^, 551

Immersed aquatics, branching and leafy. . . . Naiadace/E, 557

Reed-like or Flag-like marsh herbs, with linear and sessile

nerved leaves ; flowers in spikes or heads.

Flowers monoecious, and quite destitute of floral envelopes. Typhace^e, 547

Flowers perfect, on a lateral spadix ; sepals 6. Acorus, in Arace^, 550

Terrestrial or marsh plants; leaves mostly with a distinct

netted-veined blade, petioled Arace^, 548

B. Petaloideous Division. Flowers not collected on a spadix, furnished

with floral envelopes (perianth) answering to calyx or to both calyx and
corolla, either herbaceous or colored and petal-like [wholly glumaceous in

Juncaceae).

1, Perianth adherent to the whole surface of the ovary.

flowers dioecious (or rarely perfect), regular.

Aquatics ; ovules and seeds several or numerous. Hydrocharidace^, 495

Twiners ; ovules and seeds one or two in each cell. Dioscoreace^, 517

Flowers perfect ; ovules and seeds usually numerous.

Stamens only one or two ; flower irregular, gynandrous. Orchidace^, 497

Stamens three.

Anthers introrse, opening transversely. . . Burmanniace^, 496

Anthers introrse or versatile, opening lengthwise. H^MODORACE-ffi, 512

Anthers extrorse, opening lengthwise. . . . Iridace^, 513

Stamens 6 ; flowers usually on a scape from a bulb. Amaryllidace^, 515

2. Perianth adherent only to the base or lower halfof the ovary.

Perianth woolly or roughish-mealy; leaves often equitant. H^modorace^, 512

Perianth smooth ; the leaves grass-like. Stenanthium, etc., in Liliace^, 517

3. Perianth wholly freefrom the ovary.

Pistils numerous or few in a head or ring. . . . Alismace^, 553

Pistil one, compound (cells or placentas mostly 3).

Perianth not glumaceous or chaffy ; flowers not in dense heads.

Stamens 6 (in Maianthemum 4), similar and perfect.

Scurfy-leaved epiphyte ; seeds hairy-tufted. . Bromeliace^, 511

Marsh herbs ; carpels nearly distinct or separating closed from

the axis; seed without albumen. Juncagineas, in Naiadace^, 557

Terrestrial, not rush-like ; seeds with albumen.

Perianth of similar divisions or lobes, mostly colored. ')

Perianth of 3 foliaceous and green sepals and 3 col- r Liliace^, 517

ored withering-persistent petals. Trillium in J

Perianth of 3 persistent grieen sepals, and 3 epheme-

ral deliquescent petals. .... Commelinace^, 538
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Stamens 6, dissimilar, or only three with perfect anthers.

Sepals 3, herbaceous ; ephemeral petals 3, unequal.

COMMBLIXACE^, 538

Perianth tubular, 6-lobed Poxtederiace^, 535

Stamens 3, similar. Moss-like aquatic. . . . Mayace^, 537

Perianth wholly glumaceous, of 6 similar divisions. . JuNCACEiE, 539

Perianth partly glumaceous or chaff-like ; flowers in very

dense heads. Rush-like or aquatic.

Flowers perfect ; inner perianth of three yellow petals

;

perfect stamens and plumose sterile filaments each

3 ;
pod 1-celled, many-seeded on 3 parietal placentie. Xyridace^, 536

Flowers monoecious or dioecious, whitish-bearded ; sta-

mens 4 or 3; pod 2-3-celled, 2-3-seeded. . Ekiocaule^, 566

C. Glumaceous Division". Floicers destitute of proper perianth, except

sometimes small scales or bristles, but covered bi/ scale-like bracts or glumes.

Glume a single scale-like bract with a flower in its axil. . Cyperace^, 567

Glumes in pairs, of two sorts. .... Gramixe^, 623

Class III. CKYPTOGAMOUS ACEOGENS. (See p. 17.)

Subclass T. PTERIDOPHYTES : with woody fibres and vessels.

Spores of only one kind ; spore-cases

Borne beneath shield-shaped scales in a terminal spike; stems

naked, sheathed at the nodes. .... Equisetace^, 675

On the back or margin of fronds circinate in vernation. Filices, 678

Bivalvular, in special spikes or panicles ; fronds erect in vernation,

from short erect rootstocks. . . . Opiiioglossace.e, 693

Solitary in the axils of leaves, 2 - 3-valved ; low long-stemmed moss-

like evergreens ; leaves small, in 4-16 ranks. Lycopodiace^, 695

Spores of two kinds, large and small ; spore-cases

Solitary in the axils of small 4-ranked leaves, or in the bases of

linear radical leaves. .... Selaginellace^, 697

Enclosed in peduncled sporocarps ; leaves 4-foliolate. Marsiliace^, 700

Sporocarps sessile beneath the stem; small, floating, pinnately

branched, with minute imbricate leaves. . Salviniace^sj, 701

Subclass II. BRYOPHYTES : with cellular tissue only. [Cap-

sules not operculate, containing spores and usually elaters, in the fol-

lowing Orders.]

Capsule 4-valved, pedicellate
;
plants leafy-stemmed, rarely thallose.

Jungermanniace2B, 702

Capsule 2-valved or valveless
;
plants thallose.

Thallus without epidermis; capsule with a columella, short-pedi-

celled or sessile on the thallus. . ANXHOCEROTACEiE, 726

Capsules borne beneath a pedunculate receptacle. Marchantiace^, 727

Capsules immersed in the thallus or sessile upon it, indehiscent.

RlCCIACE^, 730
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SIGNS USED IN THIS WORK.

•*,
',

". The sign of degrees (°) is used for feet ; of minutes ('), for inches,

of seconds ("), for lines,— the line being the twelfth part of an inch, and very

nearly equivalent to two millimetres.

/u. In microscopic measurements, the conventional sign for the micromilli-

metre or the one-thousandth part of a millimetre = one two-thousandth part of

a line.

^ Bearing only stamens or antheridia.

9 Pistillate or bearing archegonia

? A mark of doubt.

! A mark of affirmation or authentication.

Figures or words separated by a short dash (-) indicate the extremes of

variation, as "5-10" long, few -many-flowered," i. e. varying from 5 to 10

lines in length, and with from few to many flowers.



BOTANY
OF THE

NORTHERN UNITED STATES.

SERIES I.

PH^NOGAMOUS or FLOWERING PLANTS.

Vegetables bearing proper flowers, that is, having sta-

mens and pistils, and producing seeds, which contain an

embryo.

Class L DICOTYLEDONOUS or EXOGENOUS
PLANTS.

Stems formed of bark, wood, and pith ; the wood forming

a layer between the other two, increasing, when the stem

continues from year to year, by the annual addition of a

new layer to the outside, next the bark. Leaves netted-

veined. Embryo with a pair of opposite cotyledons, or

rarely several in a whorl. Flowers having their parts

usually in fives or fours.

Subclass I. ANGIOSPERM^.

Pistil consistino; of a cJosed ovary, which contains the ovules

and forms the fruit. Cotyledons only two.
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Division I. POLYPETALOUS EXOGENOUS PLANTS.

Floral envelopes consisting of both calyx and corolla ; tha

petals not united with each other. (Several genera or species

belonging to Polypetalous Orders are destitute of petals, or

have them more or less united.)

Order 1. RAXUNCUL.ACE-^. (Crowfoot Family.)

Herhs or some woody playits, with a colorless and usually acrid juice^

polypetalous, or apetalous with the calyx often colored like a corolla, hypogy^

nous; the sepals, petals, numerous stamens, and many or few (rarely sin-

gle^ pistils all distinct and unconnected. — Flowers regular or irregular.

Sepals 3-15. Petals 3-15, or wanting. Stamens indefinite, rarely

few. Fruits either dry pods, or seed-like (achenes), or berries. Seeds

anatropous (when solitary and suspended the rhaphe dorsal), with hard

albumen and a minute embryo.— Leaves often dissected, their stalks

dilated at the base, sometimes with stipule-like appendages. (A large

family, including some acrid-narcotic poisons.)

Synopsis of the Genera.

Tribe I. CL.EMATIDE^. Sepals normally 4, petal-like, valvate in the bud, or with

the edges bent inward. Petals none, or small. Achenes numerous, tailed with the

feathery or hairy styles. Seed suspended.— Leaves all opposite.

1. Clematis. Climbing by the leafstalks, or erect herbs.

Tribe II. ANEMONES. Sepals 3 - 20, often petal-like, imbricated in the bud. Sta-

mens mostly numerous. Achenes numerous or several, in a head or spike.— Herbs,

never climbing ; leaves alternate, or radical, the upper sometimes opposite or whorled.

* Petals none (rarely some staminodia). Seed suspended.

•t- All but the lower leaves opposite or whorled Peduncles 1-flowered.

2. Anemone. Involucre leaf-like, remote from the flower. Leaves compoimd or dis-

sected. Pistils very many.

3. Hepatica. Involucre close to the flower, of 3 oval bracts, caljTc-like. Leaves radical,

simple and lobed. Pistils several.

4. Anemonella. Stigma terminal, broad and flat. Radical leaves and involucre com-

pound. Peduncles umbellate. Achenes 4 -15, many-ribbed.

-I- *- Leaves alternate, compound. Flowers panicled, often dioecious.

3 Thalictrum. Sepals usually 4, petal-like or greenish. Achenes few.

* * Petals none. Sepals 3-5, caducous. Seed erect. Leaves alternate.

6. Trautvetteria. Achenes numerous, inflated, 4-angled. Flower.s corymbose. Fila-

ments white, elavate.

* * * Petals evident. Sepals usually 5. Achenes many

7. Adonis. Sepals and petals (5-16, crimson or scarlet) flat, unappendaged. Seed

suspended.

5. Myosurus. Sepals spurred. Petals 5, white. Achenes in a long spike. Scapes

1-flowered. Seed suspended.

9. Ranunculus. Petals 5, yellow or white, with a scale or gland at base. Achenes

capitate. Seed erect.
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Tribe III. HELLEBOKE^. Sepals imbricated in the bud, rarely persistent, petal-

like. Petals often nectariferous or reduced to staniinodia or none. Pods (follicles) or

berries (in n. 20, 21) few, rarely single, few - many-seeded. — Leaves alternate.

* Ovules and commonly seeds more than one pair. Herbs,

-t- Flowers regular, not racemose. Petals inconsi)icuous nectaries or slender or none. Sepals

tardily deciduous.

10. Isopyruni. Petals none. Sepals broad, white. Pods few. Leaves compound.

11 Caltlia. Petals none. Sepals broad, yellow. Leaves kidney-shaped, undivided.

12. Trollius. Petals 5-20, narrow, pitted above the base. Pods sessile. Leaves pal-

mately lobed.-

13. Coptis. Petals 5-6, small, hollowed at apex, white. Pods long-stalked. Leaves
radical, trifoliolate.

14. Helleborus. Petals small, tubular, 2-lipped. Sepals 5, broad, persistent and turning

green. Pods sessile.

15. Erauthis. Petals small 2-lipped nectaries. Se])als 5-8, narrow, deciduous. Flower
solitary, involucrate.

•(- H- Sepals and large spur-shaped petals regular, each 5.

16. Aquilegia= Pistils 5, with slender styles. Leaves ternately compound.

t- •*- -1- Flowers unsymmetrical and irregular. Sepals 5.

17. Delphinium. Uppei sepal spurred. Petals 4, of two forms ; the upper pair with
long spurs, enclosed in the spur of the calyx.

18. Aconituin, Upper sepal hooded, covering the two long-clawed small petals.

•t- -^ -^ -f- Flowers regular, racemose. Sepals caducous. Petals very small, staraen-like, or

none. Leaves decompound.

19. Cimicifuga. Flowers in long often paniculate racemes. Pistils 1-8, becoming
many-seeded pods.

20. Actsea. Flowers in a single short raceme. Pistil single, forming a many-seeded
berry.

* Ovules a single pair. Flowers regular. Roots yellow and bitter.

21. Hydrastis. Flowers solitary. Sepals 3, petal-like, caducous. Petals none. Sta-

mens numerous. Pistils several, becoming 2-seeded berries. Leaves simple, lobed.

22. Xauthorrhiza. Flowers in compound racemes. Sepals 5. Petals 5, small, 2-lobed,

with claws. Stamens 5 - 10. Pods 1-seeded. Shrub with pinnate leaves.

1. CLEMATIS, L. Virgin's-Bower.

Sepals 4, or rarely more, colored, the valvate margins turned inwarei in the

bud. Petals none or small. Achenes numerous in a head, bearing the per-

sistent styles as naked, hairy, or plumose tails.— Perennial herbs or vines,

mostly a little woody, and climbing by the bending or clasping of the leaf-

stalks, rarely low and erect. Leaves opposite. (KXTji^arLs, a name of Diosco-

rides for a climbing plant with long and lithe branches.)

§ 1. FLAMMULA. Floivers ci/mose-paniciilate, rather svuiU, in our species

dioecious. Sepals petaloid, ichltish, spreading, thin. Petals none. Anthers

short, blunt.

1. C. Virginiana, L. (Common Virgin's-Bower.) Smooth; leaves

bearing 3 ovate acute leaflets, which are cut or lobed, and somewltat heart-

shaped at the base ; tails of the fruit plumose.— Eiver-banks, etc., common
,

climbing over shrubs. July, August.

2. C. Iigusticif61ia, Xutt. Very similar, but the leaves 5-foliolate or

quinate-ternate.— Long Pine, Neb., and west to the Pacific.
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§2. VIORNA. Flowers large, solitary on long peduncles, usually nodding.

Sepals t/dck, erect and connivent at base, mostly dull purple. Petals none.

Anthers linear.

•t- Stems climbing; leaves pinnate ; calyx {andfoliage) glabrous or puberuleni.

3. C. Viorna, L. (Leather-Flower.) Calyx ovate and at length bell-

shaped; the purplish sepals {V long) very thick and leathery, wholly connivent

or only the tips recurved ; long tails of the fruit very plumose ; leaflets 3-7,

ovate or oblong, sometimes slightly cordate, 2 - 3-lobed or entire ; uppermost

leaves often simple.— Rich soil, Penn. to Mo., and southward. May -Aug.

4. C. Pitcheri, Torr. & Gray. Calyx bell-shaped; the dull purplish

sepals with narrow and slightly margined recurved points ; tails of the fruit fli-

form and naked or shortly villous ; leaflets 3-9, ovate or somewhat cordate,

entire or 3-lobed, much reticulated ; uppermost leaves often simple.— S. lud.

to Kan., and Tex. June.

5. C. crispa, L. Calyx cylindraceous below, the upper half of the bluish-

purple sepals (1 -2' long) dilated and widely spreading, with broad and wavy

thin margins; tails of the fruit silky or glabrate ; leaflets 5 - 9, thin, varying

from ovate or cordate to lanceolate, entire or 3 - 5-parted. (C. cylindrica,

Sims.)— Va. near Norfolk, and southward. May -Aug.

•- -(- Low and erect, mostly simple ; flowers solitary, terminal; leaves sessile or

nearly so, undivided, strongly reticulated.

6. C. ochroleuca, Ait. Leaves ovate, entire or sometimes 3-lobed, silky

beneath
;
peduncles long ; tails of the fruit very plumose.— Copses, Long

Island to Penn. and Ga. ; rare. May.

7. C. Fremonti, Watson. Leavescrowded, thick, often coarsely toothed,

sparingly villous-tomentose ;
peduncles very short ; tails villous or glabrate,

not plumose.— Mo. and Kan.

§ 3. ATRAGENE. Some of the outer filaments enlarged and more or less

petaloid ; peduncles bearing single large flowers; the thin sepals widely

spreading.

8. -C. verticill^ris, DC. Woody-stemmed climber, almost glabrous;

leaves trifoliolate, with slender common and partial petioles ; leaflets ovate or

slightly heart-shaped, pointed, entire, or sparingly toothed or lobed ; flower

bluish-purple, 2-3' across; tails of the fruit plumose.— Rocky places in

mountainous districts, Maine and W. New Eng. to Va., Minn., and northwest-

ward ; rare. i\Iay.— A pair of leaves with a peduncle between them, devel-

oped in spring from each of the opposite buds, gives the appearance of a whorl^

whence the specific name.

2. ANEMONE, Tourn. Anemone. Wind-flotteb.

Sepals few or many, petal-like. Petals none, or in n. 1 resembling abortive

stamens. Acheues pointed or tailed, flattened, not ribbed. Seed suspended.

— Perennial herbs with radical leaves ; those of the stem 2 or 3 together, oppo-

site or whorled, and forming an involucre remote from the flower; peduncles

1 -flowered, solitary or umbellate. (The ancient Greek and Latin name, from

dveixoo), to be shaken by the wind.)
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§ 1. PULSATILLA. Carpels numerous in a head, with long hairy styles

which in fruit forjn feathery tails, as in Clematis; flower large, usuallj with

some minute or indistinct gland-like abortive stamens answering to petals.

1. A. patens, L.,var.Nuttallikna, Gray. (Pasque-flower.) Villous

with long silky hairs; peduucle solitary; flower erect, developed before the

leaves, which are ternately divided, the lateral divisions 2-parted, the middle

one stalked and 3-parted, the segments deeply once or twice cleft into nar~

rowly linear and acute lobes ; lobes of the sessile involucre like those of the

leaves, at the base all united into a shallow cup ; sepals 5-7, purplish or whitish

(1 -1|' long), spreading when in full anthesis.— Prairies, 111. and Mo., thence

northward and westward. March -April.—A span high. Tail of carpels 2'

long. (Eu., Siberia.)

§ 2. ANEMONE proper. Styles short, not plumose. Staminodia none.

* Achenes densely long-woolly, compressed ; involucre far below the flower.

-1- Stem single, from a small tuber ; sepals 10-20; style fliform.

2. A. Carolini^na, Walt. Stem 3 -6' high; root-leaves once or twice

3-parted or cleft ; involucre 3-parted, its wedge-shaped divisions 3-cleft ; sepals

10-20, oblong-linear, purple or whitish; head of fruit oblong.— 111. to Neb.

and southward, ]\Iay.

•t- -(- Stems several : sepals 5-8; style fliform.

3. A. parviflora, Michx. Stem 3-12' high from a slender rootstock,

1-flowered; root-leaves 3-parted, their broadly wedge-shaped divisions crenate-

incised or lobed ; involucre 2 - 3-leaved ; sepals 5 or 6, oval, white ; head of

fruit globular.— Lake Superior, northward and westward. May, June.

4. A. multifida, Poir. Stems from a branching caudex, silky-hairy

(6-12' high); princij)al involucre 2 -3-leaved, bearing one naked and one or

two 2-leaved peduncles; leaves of the involucre short-petioled, similar to the

root-leaves, twice or thrice 3-parted and cleft, their divisions linear; sepals

obtuse, red, sometimes greenish-yelloAv or whitish ; head of fruit spherical or

oval.— Rocks, etc., N. E. Maine to Lake Superior, north and westward; rare.

June.

•«-•<-•>- Taller, commonly branching above or producing two or more peduncles

;

involucral leaves long-petioled ; sepals 5-8, silky or downy beneath (4-6" lojig),

oval or oblong ; style subxdate.

5. A. Cylindrica, Gray. (Loxg-fruited A.) Slender (2° high), silky-

pubescent ; flowers 2-6, on very long upright naked peduncles ; im'olucral

leaves twice or thrice as many as the peduncles, 3-divided; their divisions

wedge-lanceolate, the lateral 2-parted, the middle 3-cleft ; lobes cut and toothed

at the apex; sepals 5, rather obtuse, greenish-white; head of fruit cylindrical

{V long).— Dry woods, N. Eng. to Mo., and northwestward. May.— Pedun-

cles 7 -12' long all from the same involucre and naked throughout, or one

involucellate in the middle.

6. A. Virginiana, L. More loosely pubescent or glabrate ; involucral

leaves 3, 3-parted ; their divisions ovate-lanceolate, pointed, f^-t-serrate, the lat-

eral 2-parted, the middle 3-cleft; peduncles elongated, the earliest naked, the

others witli a 2-leaved involucel at the middle, repeatedly proliferous ; sepJs 5,
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acute, greenish (in one variety white and obtuse) ; head of fruit oval or oblong.

— Woods and meadows; common. June -August.— Plant 2-3° high; the

upright peduncles 6-12' long.

* * Achenes naked, orbicular, compressed, wing-margined ; sepals 5,obovate;

involucre sessile.

7. A. Pennsylvanica, L. Hairy, rather low
;
primary involucre 3-

leaved, bearing a naked peduncle, and soon a pair of branches or peduncles

with a 2-leaved involucre at the middle, v/hich branch similarly in turn ; their

leaves broadly wedge-shaped, 3-cleft, cut and toothed ; radical leaves 5-7-

parted or cleft ; sepals white (6 - 9" long) ; head of fruit spherical.— W. New
Eng. to Penn., 111., and northwestward. June -Aug.

* * * Achenes rather few, nearly naked, ovate-oblong ; stems slender, \ -flowered

;

leaves radical.

8. A. nemordsa, L. (Wixd-flower. Wood A.) Low, smoothish;

stem perfectly simple, from a filiform rootstock ; involucre of 3 long-petioled tri-

foliolate leaves, their leaflets wedge-shaped or oblong, and toothed or cut, or

the lateral ones (var. quinquefolia) 2-parted ; a similar radical leaf in sterile

plants solitary from the rootstock
;
peduncle not longer than the involucre

;

sepals 4-7, oval, white, sometimes blue, or tinged with purple outside ; carpels

only 15-20, oblong, with a hooked beak.— ISIargin of woods. April, ]\Iay.—
A delicate vernal species; the flower V broad. (Eu.)

9. A. nudicaulis, Gray. Glabrous, rootstock filiform; radical leaves

reniform, 3-parted, the divisions broadly cuneate with rounded crenate-incised

or -lobed summit ; involucre of a single similar petiolate leaf or Avantiug

;

achenes glabrous, tipped with a slender-subulate hooked style.— North shore

of Lake Superior near Sand Bay, Minn., in bogs. (Joseph C. Jones.) Imper-

fectly known.

3. HEPATIC A, Bill. Liver-leaf. Hepatica.

Involucre simple and 3-leared, very close to the flower, so as to resemble a

calvx ; otherwise as in Anemone. — Leaves all radical, heart-shajjed and

3-lobed, thickish and persistent through the winter, the new ones appearing

later than the flowers, which are single, on hairy scapes. (Name from a

fancied resemblance to the liver in the shape of the leaves.)

1. H, triloba, Chaix. Leaves with 3 ovate obtuse or rounded lobes

those of the involucre also obtuse ; sepals 6-12, blue, purplish, or nearly white

achenes several, in a small loose head, ovate-oblong, pointed, hairy.— Woods

common from the Atlantic to Mo., Minn., and northward . flowering soon

after the snow leaves the ground in spring. (Eu.)

2. H. acutiloba, DC. Leaves with 3 ovate and pointed lobes, or some-

times 5-lobed ; those of the involucre acute or acutish.— Passes into the other

and has the same range.

4. ANEMONELLA, Spach.

Involucre compound, at the base of an umbel of flowers. Sepals 5-10,

white and conspicuous. Petals none. Achenes 4-15, ovoid, terete, strongly

8- 10-ri])bed, sessile. Stigma terminal, broad and depressed.— Low glabrous

perennial ; leaves all radical, compound.
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1. A. thalictroid.es, Spach. (Rue-Anemo>e.) Stem and slender pe-

tiole of radie-ul leaf (a s])an high) rising from a cluster of thickened tuberous

roots; leaves 2 - 3-ternately compound; leaflets roundish, somewhat 3-lobed

at the end, cordate at the base, long-petiolulate, those of the 2 - 3-leaved 1-2-

ternate involucre similar; flowers several in an umbel ; sepals oval (i' Iuho-,

rarely pinkish), not early deciduous. (Thalictrum anemonoides, Midix.) —
Woods, common, flowering in early sjiriug with Anemone nemorosa, and

considerably resembling it. Karely the sepals are 3-lobed like the leaflets.

5. THALICTRUM, Tourn. Meadow-Kue.

Sepals 4-5, petal-like or greenish, usually caducous. Petals none. Acheues

4-15, grooved or ribbed, or else inflated. Stigma unilateral. Seed suspended.

— I'erennials, with alternate 2 - 3-ternately compound leaves, the divisions and

the leaflets stalked
;
petioles dilated at base. Flowers in corymbs or panicles,

often polygamous or dioecious. (Derivation obscure.)

* Flowers dicecious or sometimes poli/(/amous, in ample panicles; filaments slen-

der; stigmas elongated, linear or subulate ; achenes sessile or short-stipitate,

ovoid, pointed, stronglg several-angled and grooved.

1. T. dioieum, L. (Early Meadow-Kue.) Smooth and pale or glau-

cous, 1-2° high; leaves (2-3) all with general petioles; leaflets drooping,

rounded and 3 - 7-lobed ; flowers purplish and greenish, dioecious ; the yel-

lowish anthers linear, mucronate, drooping on fine capillary filaments.

—

Rocky woods, etc. ; common. April, May.

2. T. polygamum, Muhl. (Tall M.) Smooth, not glandular, 4-8°

high ; stem-leaves sessile ; leaflets rather firm, roundish to oblong, commonly

with mucronate lobes or tips, sometimes puberulent beneath
;

panicles very

compound ; flowers white, tlie fertile ones with some stamens ; anthers not

drooping, small, oblong, blunt, the mostly white filaments decidedly thickened

upwards. (T. Cornuti, Man., not L.) — Wet meadows and along rivulets, N.

Eng. to Ohio and southward ; common. July -Sept.

3. T. purpurascens, L. (Pirplish M.) stem (2-4° high) u.sually

purplish ; stem-leaves sessile or nearly so ; leaflets more veiny and reticulated

beneath, with or without gland-tipped or glaudless hairs or waxy atoms;

panicles compound ; flowers (sepals, filaments, etc.) greenish and purplisli,

dioecious ; anthers linear or oblong-linear, mucronulate, drooping on capillary

filaments occasionally broadened at the summit.— Ury uplands and rocky hills,

S. New Eng. to Minn., and southward. May, June.

* * Flowers all perfect, corymhed ; the Jilaments strongly club-shaped or inflated

under the small and short anther ; stigma short ; achenes gibbous, long-stipitate.

4. T. clavatum, DC. Size and appearance of n. 1 ; leaves only twice

ternate ; flowers white, fewer; achenes 5-10, flat, somewhat crescent-sliaped,

tapering into the slender stipe.— ^fountains of Va. and southward. June.

6. TRAUTVETTERIA, Fisch. & Mey. False Bugbaxe.

Sepals 3 - 5, usually 4, concave, petal-like, very caducous. Petals none.

Achenes numerous, capitate, membranaceous, compressed-4-angled and in-

flated. Seed erect.— A perennial herb, with alternate palmately-lobed leaves,

and corymbose white flowers. (For Prof. Trautvefter, a Russian botanist.)
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1. T. palm^ta, Fisch. & Mey. Stems 2-3° high; root-leaves large,

5- 11-lobed, the lobes toothed and cut.— Moist ground along streamlets, Md.

to S. Ind., and south to Ga.

7. ADONIS, Dill.

Sepals and petals (5-16) flat, unappendaged, deciduous. Achenes numer
ous, in a head, rugose-reticulated. Seed suspended.— Herbs with finely dis-

sected alternate leaves and showy flowers. {"ASwvis, a favorite of Venus, after

his death changed into a flower.)

A. autumnAlis, L. a low leafy annual, with scarlet or crimson flowerSj

darker in the centre.— Sparingly naturalized from Europe.

8. MYOStlRUS, DiU. Mouse-tail.

Sepals 5, spurred at the base. Petals 5, small and narrow, raised on a slen-

der claw, at the summit of which is a nectariferous hollow. Stamens 5 - 20.

Achenes numerous, somewhat 3-sided, crowded on a very long and slender

spike-like receptacle (whence the name, from /jlvs, a mouse, and oiipd, a tail),

the seed suspended.— Little annuals, with tufted narrowly linear-spatulate

root-leaves, and naked 1 -flowered scapes. Flowers small, greenish.

1. M. minimus, L. Fruiting spike 1-2' long; achenes quadrate, blunt.

— Alluvial ground, 111. and Ky., thence south and west. (Eu.)

9. RANIJNCULUS, Toum. Crowfoot. Buttercup.

Sepals 5. Petals 5, flat, with a little pit or scale at the base inside. Achenes

numerous, in a head, mostly flattened, pointed; the seed erect.— Annuals or

perennials ; stem-leaves alternate. Flowers solitary or someAvhat corymbed,

yellow, rarely white. (Sepals and petals rarely only 3, the latter often more

than 5. Stamens occasionally few.)— (A Latin name for a little frog ; applied

bv Pliny to these plants, the aquatic species growing where frogs abound.)

R, FicXria, L. (representing the § Ficarla), which has tuberous-tliickened

roots, Caltlia-like leaves, and scape-like peduncles bearing a 3-sepalous and

8 - 9-petalous yellow flower, has been found as an escape from gardens about

New York and Philadelphia.

§ 1. BATRACHIUM. Petals with a spot or naked pit at base, white, or only

the claw yellow; achenes marginless, transversely wrinkled ; aquatic or suh-

aquatic perennials, with the immersed foliage repeatedly dissected {mostly by

threes) into capillary divisions; peduncles l-JIowered, opposite the leaves.

* Receptacle hairy.

L R. circin^tus, Sibth. (Stiff Water-Crowfoot.) Zeat-es all under

water and sessile, with broad conspicuous stipules, the divisions and subdi-

visions short, spreading in one roundish plane, rigid, not collapsing ichen with-

drawn from the water. (R. divaricatus, Man., not Schrank.)— Ponds and slow

streams, Elaine and Vt., to Iowa, north and westward, much rarer than the

next. June - Aug. (Eu.)

2. R. aqu^tilis, L., var. trichoph^llus, Gray. (Common White

Water-Crowfoot.) Leaves all under water and mostly petioled, their capil-

lary divisions ana subdivisions rather long and soft, usually collapsing more or

less when withdrawn from the irater : petiole rather narrowly dilated. -^ Com-
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mon, especially in slow-flowing waters, the eastern form with more soft and

flaccid leaves. June -Aug. (Eu.)

Var. csespitbsus, DC. A dwarf terrestrial form, rooting at the nodes,

the small leaves somewhat fleshy, with broader rigid divisions.— S. 111.

{Schneck), and westward.

* * Receptacle glabrous ; no submersed leaves.

R. hederXceus, L. Rooting freely in shallow water; leaves all reniform
angulate-lobed.^ Fresh-water marshes at Norfolk, Va. (Nat. from Eu.)

2. HALODES. Petals yellow, with nectariferous pit and scale ; carpeli

thin-walled, striate, in an oblong head ; scapose, spreading by runners.

3. R. Cymbalaria, Pursh. (Sea-side Crowfoot.) Glabrous; scapes

1-6' high, 1 -7-flowered; leaves clustered at the root and on the joints of the

long rooting runners, roundish-heart-shaped or kidney-shaped, crenate, rather

fleshy, long-petioled
;
petals 5-8.— Sandy shores, from New Jersey northward,

and along the Great Lakes to 111., Kan. and westward ; also at salt springs.

June- Aug.

§ 3. RANUNCULUS proper. Petals with a little scale at the base, yellow

;

achenes nerveless.

* Achenes smooth; mtostly perennial.

-t- Aquatic ; immersed leaves Jiliformly dissected, as in § Batrachium.

4. R. multifidus, Pursh. (Yellow Water-Crowfoot.) Stems float-

ing or immersed, with the leaves all repeatedly 3-forked into long filiform

divisions, or sometimes creeping in the mud (perennial by rooting from the

nodes, if at all) ; emersed leaves with shorter and linear or wedge-shaped di-

visions, or else kidney-sliaped and sparingly lobed or toothed; petals 5-8,

deep bright yellow, 4 - 6" long, much larger than the calyx ; carpels in a

round head, pointed with a straight beak.— E. New Eng. to S. Penn., Mo.,

and northward. May -July.— ( )ut of water it is often pulicscent, especially in

Var. terrestris, Gray. Stem rooting in the mud or ascending from the

base ; leaves all smaller, coarsely dissected, round-reniform in outline ; flowers

and fruit twice or thrice smaller.— N. Ohio to N. 111., Minn., and westward.

-t- H- Terrestrial but growing in very wet places, glabrous or nearly so; leaves

entire or barely toothed, all or else all but the lowest lanceolate or linear

;

carpels forming a globular head. (Spearwort.)

5. R. ambigens, Watson. (Water Plantain Spearwort.) Stems

ascending (1 -2*^ high), often rooting from tlie lower joints; leaves lanceolate

or the lowest oblong, mostly denticulate (3-5' long), contracted into a mar-

gined half-clasping petiole; petals 5-7, bright yellow, oblong (2-3'' long),

carpels fattened, large {V long), [minted with a long narrow-subulafe beak. (R.

alismj»folius, Man., not Gey.)— N. Eng. to Out., Minn, and southward; com-

mon, especially at the north. June -Aug.

6. R. Flammula, L. (Smaller Spearwort.) Stem reclining or

ascending, rooting below, leaves lanceolate or linear, or the lowest ovate-

oblong to lanceolate, entire or nearly so, mostly petioled (1 -2' long) , petals

5-7, much longer than the calyx, bright yellow, carpels small, fattish bat

turaid, nmcronate with a short abrupt point.— Only a small form (var inter-
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iiEDius) met with in this country (shore of L. Ontario, and northward), a

span high, with flowers 3 - 5'' in diameter, passing into

Var. reptans, E. Meyer. (Creeping S.) Small, slender, the Jiliform

creeping stems rooting at all the joints ; leaves linear, spatulate, or oblong (i-V

long) ; flowers small.— Gravelly or sandy banks ; IS'^ewf . to Penn., north and

westward. June - Sept. (Eu.)

7. R. oblongifoliUS, Ell. Usually annual; stem erect or ascending,

often pubescent below, slender (1-2° high), diffuselij branched above and

many-floicered ; leaves serrate or denticulate, lower long-petioled, ovate or

oblong (i-U' long) J uppermost linear; flowers 3-5" broad; petals 5, bright

yellow, 1 -3" long; carpels minute, nlmo&t globular , the small style deciduous.

— Wet prairies, 111., Mo., and in S. States. June.

8. R. pusillus, Poir. Stem ascending, weak, loosely branching (6-18'

long); leaves entire or obscurely denticulate, the lowest round-ovate or hearts

shaped (|' long), long-petioled, the upper oblong or lanceolate (1 -U" long)

;

flowers very small ; petals 1 - 5, yellowish ; stamens 3 - 10 ; carpels very turgid,

smooth or slightly papillose, tipped with a minute sessile stigma.— Wet places,

S. New York, and southward along the coast. June- Aug.

^- -(- -i- Terrestrial, but often in wet places ; leaves mostlij cleft or divided.

•M- Root-leaves not divided to the verij base ; achenes marginless.

9. R. affinis, Ti. Br. Somewhat hairy or glabrous ; low or slender, 1° high

or less ; leaves pedately cleft, the cauline with linear or narrow oblanceolate

divisions; petals light yellow, 3-4" long or smaller; lieads oblong; achenes

turgid, with small and mostly recurved style, pubescent or glabrous.— And

var. VALiDus, Gray, stouter and with more fleshy leaves, the lower mostly

undivided and roundish, cordate, truncate or cuneate at base, coarsely crenate

or more or less cleft.— Minn., Towa, north and westward.

10. R. rhomboideus, Goldie. Low (3-8' high), hairy; root-leaves

roundish or rliond)ic-ov(itf, rarely subcordate, toothed or crenate; lowest stem-

leaves similar or 3 - 5-lobed, the upper 3 - 5-parted, almost sessile, the lobes

linear ; carpels orbicular with a minute beaJc, in a globose head
;
petals large,

deep yellow. — Prairies, Mich, to N. 111., Minn., and northward. April,

May.

11. R. abortivus, L. (Small-flowered C.) Biennial, ^r/a trows, branch-

ing, 6' -2° high
;
primary root-leaves round heart-shaped or kidney-form, barely

crenate, the succeeding often 3-lobed or 3-parted; those of the stem and

branches 3 - 5-parted or divided, subsessile, the divisions oblong or narrowly

wedge-form, mostly toothed ; head globose; carpels mucronate, with a minute

curved beak ; petals pale yellow, shorter than the small reflexed calyx.— Shady

hillsides and along brooks, common. April- June.

Var. mieranthus, Gray. Pubescent, roots often fusiform-thickened;

root-leaves seldom at all heart-shaped, some 3-parted or 3-divided
;
peduncles

more slender and carpels fewer.— E. Mass. to 111., ]\Iinn., and westward.

12. R. seeler^tus, L. (Cursed C.) Annual, glabrous; root-leaves

S-lobed, rounded; lower stem-leaves 3-parted, the lobes obtusely cut and

toothed, the uppermost almost sessile, with the lobes oblong-linear and nearly

entire; carpels barely mucronulate, very numerous, in oblong or cylindrical
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heads; petals scarcely exceeding the calyx.— Wet ditches; appearing as if

iutroduced. June -Aug.— Stem thick and hollow, l°high; juice acrid and

blistering; leaves thickish; flowers small, pale yellow. (Eu.)

++ ++ Leaves variously cleft or divided ; ochenes in globular heads (except n. 17),

compressed, with an evident Jinn margin; hirsute or pubescent.

= Achenes with long recurved beak ; root-leaves rarely divided.

13. R. reCUrv^tUS, Poir. (Hooked C.) Hirsute, 1-2° high; leaves

of the root and stem nearly alike, long-petioled, deeply 3-cleft, large; the lobes

broadly wedge-shaped, 2 - 3-cleft, cut and toothed toward the apex
;
petals

shorter than the reflexed calyx, pale.— Woods, common. May, June.

= = Style long and attenuate, stigmatose at the tip, persistent or the upper part

usually deciduous; early root-leaves only 3-parted, the later 3-o-j'oliolate

;

petals bright yellow.

14. R. faseicularis, Muhl. (Early C.) Low, ascending, 5-9' high,

pubescent with close-pressed silky hairs ; root a cluster of thickened fleshy Jibres

;

radical leaves appearing pinnate, th^ long-stalked terminal division remote from

the sessile lateral ones, itself 3 - 5-divided or parted and 3 - 5-cleft, the lobes

oblong or linear; petals often 6 or 7, spatulate-oblong, twice the length of the

spreading calyx ; carpels scarcely margined, tipped with a slender straight or

rather curved beak.— Dry or moist hills. April, May.

15. R. septentrionalis, Poir. Low, hairy or nearly glabrous; stems

ascending, or in icet ground some of them procumbent or forming long runners;

leaves 3-divided, the divisions all stalked (or at least the terminal one), broadly

wedge-shaped or ovate, unequally 3-cleft or parted and variously cut, never

pinnately compound
;
petals obovate, much larger than the spreading calyx

;

carpels strongly margined, pointed by a stout straightish beak. (R. repens, of

Manual, mainly.) — Moist or shady places, etc.. May -Aug.— Extremely

variable in size and foliage, commencing to flower by upright stems in spring

before any long runners are formed.

= = ^ Style subulate, stigmatose along the inner margin, mostly persistent.

16. R. repens, L. In habit and foliage closely similar to the last spe-

cies ; leaves frequently white-vari-egated or spotted ; commencing to flower

somewhat later.— In low grounds
;
generally in waste grounds near the coast

and probably introduced from Europe, but indigenous westward.

17. R. Pennsylvanicus, L.f, (Bristly C.) Stout and erect from a

usually annual root, hirsute with widely spreading bristly hairs, leafy to

the top, 1-2° high; leaves all ternately divided or compound, the stalked

leaflets unequally 3-cleft, sharply cut and toothed, acute ; flowers inconspicu-

ous ; calyx reflexed ; head of carpels oblong.— Wet places, common. June -

Aug.

18. R. hispidus, Hook, (not Michx. or DC). Resembling the last, but

the ascending or reclining stems few-leaved, rarely if ever rooting, not always

hirsute
;
petals (about 3" long) surpassing the hardly reflexed and soon decid-

uous calyx ; achenes with a stout straight beak, in a globose or oval head.—
On the northern shore of Lake Superior, and north and westward

;
probably

in N. Minn.
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R, bulb6sus, L. (Bulbous C. or Buttercups.) Hairy; stem erect from
n bulb-like base, 1° high; radical leaves 3-divided; the lateral divisions sessile,

the terminal stalked and 3-parted, all wedge-shaped, cleft and toothed
;
pedun-

cles furrowed
;
petals round, wedge-shaped at base ; calyx reflexed ; carpels

tipped with a very short beak.— Fields ; very abundant only in E. New Eng-
land; rare westward. May -July.— Leaves appearing as if pinnate. Petals

often 6 or 7, deep glossy yellow, the corolla more than an inch broad. (Nat.

from Eu.)

E,. AcRis, L. (Tall C. or Buttercups.) Hairy ; stem erect (2 -.3° high)

leaves 3-divided ; the divisions all sessile and 3-cleft or parted, their segments
cut into lanceolate or linear crowded lobes; peduncles not furrowed; petals

obovate, much longer than the spreading calyx.— Eields; common, especially

eastward. June- Aug.— Flower nearly as large as the last, but not so deep

yellow.— The Buttercups are avoided by cattle, on account of tlieir very acrid

or even blistering juice, which property, however, is dissipated in drying when
these plants are cut with hay. (Nat. from Eu.)

* * Achenes beset icith rough points or smcdl prickles; annuals.

R, MURiCATus, L. Nearly glabrous ; lower leaves roundish or reniform,

3-lobed, coarsely crenate ; the upper 3-cleft, wedge-form at the base
;
petals

longer than the cal/jz; carpels Jlat, spinij-tuberculate on the sides, strongly

beaked, surrounded with a wide and sharp smooth margin.— Eastern Vir-

ginia and southward. (Nat. from Eu.)

R, parvifl6rus, L. Hairy, slender and diffuse ; lower leaves roundish-

cordate, 3-cleft, coarsely toothed or cut ; the upper 3 - .5-parted
;
petals not

lonrjer than the cah/x : carpels minutely hispid and rough, beaked, narrowlj
margined.— Norfolk, Va., and southward. (Nat. from Eu.)

10. ISOPYRUM, L.

Sepals 5, petal-like, deciduous. Petals 5, minute, wanting in the American

species. Stamens 10-40. Pistils 3-6 or more, pointed with the styles. Pods

ovate or oblong, 2 -several-seeded.— Slender smooth perennial herbs, with

2-3-ternately compound leaves ; the leaflets 2 -3-lobed. Flowers axillary and

terminal, white. (From laoTrvpou, the ancient name of a Fumaria.)

1. I. biternatum, Torr. & Gray. Petals none; filaments white, club-

shaped; pistils 3-6 (commonly 4), divaricate in fruit, 2-3-seeded; seeds

smooth.— Moist shady places, Ohio to Minn, and southward. May.— Fibres

of the root thickened here and there into little tubers. Aspect and size of the

plant much as in Anemonella.

11. CALT HA, L. Marsh Marigold.

Sepals 5-9, petal-like. Petals none. Pistils 5 - 10, with scarcely any styles.

Pods (follicles) compressed, spreading, many-seeded.— Glabrous perennials,

with round and heart-shaped or kidney-form, large, undivided leaves. (An

ancient Latin name for the common Marigold.)

1. C. pallistris, L. Stem hollow, furrowed; leaves round or kidney-

shaped, either crenate or dentate or nearly entire ; sepals broadly oval (bright

yellow).— Swamps and wet meadows, common nortliward. April, ]\Iay.

—

Often called incorrectly Cowslips; used as a pot-herb in spring, when coming

into flower. C. flabellifolia, Pursh, is a weak slender form, with open-

reniform leaves and smaller flowers (1' broad or less), occurring in cold moun-

tain springs, N. Y. to Md. (Euj,
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12. TROLL I US, L. Globe-flowee,

Sepals 5-15, petal-like. Petals nuuierous, small, 1 -lipped, the concavity

near the base. Stamens and pistils numerous. Pods 9 or more, sessile, manv-

seeded.— Smooth perennials with palmatelv parted and cut leaves, like Ra-

nunculus, and large solitary terminal flowers. (Xame thought to be derived

from the old German word troll, a globe, or something round.)

1. T. laxus, Salisb. (Spreading Globe-flower.) Leaves 5 - 7-parted

;

sepals 5-6, spreading; petals 15-25, inconspicuous, much shorter than the

stamens.— Deep swamps, N. H. to Del. and Mich. May.— Flowers twice

the size of the common Buttercup ; the sepals spreading, so that the name is

not appropriate, as it is to the European Globe-Jlou-er of the gardens, nor is the

blossom showy, being pale greenish-yellow, or nearly white.

13. COPTIS, Salisb. Goldthread.

Sepals 5-7, petal-like, deciduous. Petals 5-7, small, club-shaped, hollow

at the apex. Stamens 15-25. Pistils 3-7, on slender stalks. Pods diver-

gent, membranaceous, pointed with the style, 4-8-seeded.— Low smooth

perennials, with teruately divided root-leaves, and small white flowers on

scapes (Name from kotttw, to cut, alluding to the divided leaves.)

1 C. trif61ia, Salisb (Threk-leaved Goldthread.) Leaflets 3,

obovate-wedge-form, sharply toothed, obscurely 3-lobed , scape 1 -flowered.

—

Bogs, abundant northward; extending south to jNIarvland along the moun-

tains, and west to Iowa. May. — Koot o^^ long, bright yellow, bitter fibres-

Leaves evergreen, shining Scape naked, slender, 3-5' high. (Eu.)

14. HELLEBORUS, Tourn. Hellebore.

Sepals 5, petal-like or greenish, persistent. Petals 8-10, very small, tubu-

lar, 2-lipped. Pistils 3- 10, sessile, forming coriaceous many-seeded pods.

—

Perennial herbs, with ample palmate or pedate leaves, and large, solitary,

nodding, early vernal flowers. (An ancient name of unknown meaning.)

H. vfuiDis, L. (GuEEN Hellebore.) Root-leaves glabrous, pedate;
calvx spreading, greenish.— Has been found wild on Long Island, in Penn.,

and W Va. (Adv. from Eu.)

15. ERANT HIS, Salisb Winter Aconitk.

Sepals 5- 8, petal-like, deciduous. Petals small 2-lipped nectaries. Carpels
few, stipitate, several-seeded.— Perennial herbs, with palmatelv multifid radi-

cal leaves, the scape bearing a single large yellow flower surrounded by an
involucre of a single leaf. (Name from ^p, spring, and auOos.JJoicer.)

E. hvem.\lis, Salisb. Dwarf; flowers cup-shaped, Ij' in diameter
;
petal-

shorter than the stamens.— Near Philadelphia. (Adv. from Eu.)

16. AQUILEGIA, Tourn. Columbine.

Sepals 5, regular, colored like the petals. Petals 5, all alike, with a short

spreading lip, produced backward into large hollow spurs, much longer than

the calyx. Pistils 5. with slender styles. Pods erect, many-seeded.— Per-

ennials, with 2 - 3-ternately compound leaves, the leaflets lobed. Flowers

large and showy terminating the branches. (Xame from aqnilegus, water-

drawinfr.)
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1. A. Canadensis, L. (Wild Columbine.) Spurs nearly straight;

stamens and stales longer than the ovate sepals.— Rocks, common. April-

June.—' Flowers 2' long, scarlet, yellow inside (or rarely all over), nodding,

60 that the spurs turn upward, but the stalk becomes upright in fruit.

2. A. brevistyla, Hook. Flowers small, blue or purplish or nearly

white ; spurs incurved.— Red River valley, N. D. ; Rocky Mts., northward.

A. VULGARIS, L., the common Garden Columbine, of Europe, with

hooked spurs, is beginning to escape from cultivation in some places.

17. DELPHINIUM, Tourn. Larkspur.

Sepals 5, irregular, petal-like ; the upper one prolonged into a spur at the

base. Petals 4, irregular, the upper pair continued backward into long spurs

whicli are enclosed in the spur of the calyx, the lower pair with short claws

:

rarely only 2, united into one. Pistils 1-5, forming many-seeded pods in fruit.

— Leaves palmately divided or cut. Flowers in terminal racemes. (Name

from Delphin, in allusion to the shape of the flower, which is sometimes not

unlike the classical figures of the dolphin.)

* Perennials, indigenous / pistils 3.

1. D. exaltatum, Ait. (Tall Larkspur.) Stem slender, 2 - 5° high

;

leaves deeply 3 - 5-cleft, the divisions narrow wedge-form, diverging, 3-cleft

at the apex, acute ; racemes wand-like, panicled, manij-Jloicered ; flowers pur-

plish-blue, downy ; spur straight; pods erect.— Rich soil, Perm, to idinn. and

southward. July.

2. D. tricorne, Michx. (Dwarf L.) Leaves deeply 5-parted, their

divisions unequally 3 - 5-cleft ; the lobes linear, acutish ; raceme few-flowered,

loose; spur straightish, ascending; pods stronglij diverging — W. Peiiu. to

Minn, and southward. April, May.— Root a tuberous cluster. Stem simple,

6' -3° high. Flowers bright blue, sometimes white, occasionally numerous.

3. D. aztireum, Michx. Leaves deeply 3 -5-parted, the divisions 2-3

times cleft ; the lobes all narrowly linear ; raceme strict : spur ascending,

usually curved upward
;
pods erect.— Wise, to the Dakotas and southward.

May, June. — Stem 1-2° high, slender, often softly pubescent. Flowers sky-

blue or whitish.

* * Annual, introduced ; petals 2, united into one bodi/ ; pistil single.

D. Consolida, L. (Field L.) Leaves dissected into narrow linear lobes

;

inflorescence loosely paniculate; pedicels shorter than the bracts; pod gla-

brous. — Old grain-fields, Penn. and Va. ; also sparingly along roadsides

farther north. (Nat. from Eu.)

D. AjXcis, L. Flowers more numerous and spicately racemose; pods

pubescent.— Sparingly escaped from gardens in E.Atlantic States. (Nat.

from Eu.)

18. ACONITUM, Tourn. Aconite. Monkshood. Wolfsbane.

Sepals 5, petal-like, very irregular ; the upper one (helmet) hooded or hel-

met-shaped, larger tlian the others. Petals 2 (the 3 lower wanting entirely, or

very minute rudiments among the stamens), consisting of small spur-shaped

bodie.s raised on long claws and concealed under the helmet. Pistils 3-5.

.Pods several-seeded. Seed-coat usually wrinkled or scaly.— Perennials, with
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palraately cleft or dissected leaves, and showy flowers in racemes or panicles.

(The ancient Greek and Latin name, of uncertain origin.)

1. A. Noveboracense, Gray. Erect from tuberous-thickened roots,

2° high, leafy, the summit and strict loosely flowered raceme pubescent ; leaves

rather deeply parted, the broadly cuneate divisions 3-cleft and incised ; flowers

blue, the helmet gihhous-ohovate with broad rounded summit and short descend-

ing beak.— Chenango and Orange Cos., N. Y.

2. A. uneinatum, L. (Wild Monkshood.) Glabrous; stem slender,

from tuberous-thickened roots, erect, but weak and disposed to climb; leavesfirm,

deeplij 3-5-lobed, petioled, the lobes ovate-lanceolate, coarsely toothed; flowers

blue ; helmet erect, obtuselij conical, compressed, slightly beaked in front.— Rich

shady soil along streams, Penn., and southward in the mountains ; Wise.

June - Aug.

•3. A. reclinatura, Gray. (Trailing Wolfsbane.) Glabrous; stems

trailing (3-8° long) ; leaves deeplij 3-7-cleft, petioled, the lower orbicular in

outline; the divisions wedge-form, incised, often 2 -3-\ohed; flowers white, in

very loose panicles ; helmet soon horizontal, elongated-conical, with a straight

beak in front.— Cheat Mountain, Va., and southward in the Alleghanies.

Aug.— Lower leaves 5-6' wide. Flowers 9'' long, nearly glabrous.

19. CIMICIFUGA, L. Bigbane.

Sepals 4 or 5, falling off soon after the flower expands. Petals, or rather

transformed stamens, 1-8, small, on claws, 2-horned at the apex. Stamens

as in Actaea. Pistils 1 -8, forming dry dehiscent pods in fruit.— Perennials,

with 2-3-ternately-divided leaves, the leaflets cut-serrate, and white flowers

in elongated wand-like racemes. (Name from cimex, a bug, awdfugo, to drive

away.)

§ 1. CIMICIFUGA proper. Pistils 3-8, stipitate ; seeds flattened laterally,

covered with chaflg scales, in one row in the membranaceous pods ; stfle

awl-shaped ; stigma minute.

1. C. Americana, Michx. (American Bigbane.) Stem 2-4° high;

racemes slender, panicled , ovaries mostly .5, glabrous ;
pods flattened, veiny,

6 - 8-seeded.— Mountains of S. Penn. and southward. Aug. - Sept.

§2. MACROTYS. Pistil solitar//, sometimes 2-3, sessile; seeds smooth,

flattened and packed horizontallg in the pod in two rows, as in Acteea

;

stigma broad and flat.

2. C. racemosa, Nutt. (Black Snakeroot. Black Cohosh.) Stem
3-8° high, from a thick knotted rootstock ; racemes in fruit becoming 1-3°

long; pods ovoid.— Rich woods, Maine to Wise, and southward. July.

—

Var. DissECTA, Gray. Leaves irregularly pinnately decompound, the rather

small leaflets incised.— Centreville, Del. (Commons.)

20. ACT-^A, L. Caxererry. Cohosh.

Sepals 4 or .5, falling off when the flower expands. Petals 4-10, small, flat,

spatulate, on slender claws. Stamens numerous, with slender white filaments

Pistil single ; stigma sessile, depressed, 2-lobed. Fruit a many-seeded berrv
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8eeds smooth, flattened, and packed horizoutally in 2 rows.— Perennials, with

ample 2 - 3-ternately compound leaves, the ovate leaflets sharply cleft and

toothed, and a short and thick terminal raceme of Avhite flowers. (From d/cTea.

actcea, ancient names of the elder, transferred by Linnaeus.)

1. A. spicata, L., var. rubra, Ait. (Red Baneberky.) Raceme ovate

;

petals rhombic-spatulate, much shorter than the stamens; pedicels slender,

berries cherri/-red, or sometimes white, oval.— Rich Avoods, common, especially

northward. April, ]\Iay — Plant 2° high. (Eu.)

2. A. alba, Bigel. (White Baneberky.) Leaflets more incised and

sharply toothed; racan^. oblong; petals slender, mostly truncate at the end,

appearing to be transformed stamens; pedicels thickened in fruit, as large as

the peduncle and red, the globular-oval berries white.— Rich woods, flowering

a week or two later than the other, and more common westward and south-

ward.— White berries rarely occur with slender pedicels, also red berries

with thick pedicels; but these are perhaps the result of crossing.

21 HYDRASTIS, Ellis. Orange-root. Yellow Pdccoon.

Sepals 3, petal-like, faUiug away when the flower opens. Petals none. Pis-

tils 12 or more in a head, 2-ovuled ; stigma flat, 2-lipped. Ovaries becoming a

head of crimson 1 -2-seeded berries in fruit.—A low perennial herb, sending

up in early spring, from a thick and knotted yellow rootstock, a single radical

leaf and a simple hairy stem, which is 2-leaved near the summit and termi-

nated by a single greenish-white flower. (Name unmeaning.)

1. H. Canadensis, L. (Golden Seal, etc.) Leaves rounded, heart-

shaped at the base, 5-7-lobed, doubly serrate, veiny, when full grown in sum-

mer 4-9' wide.— Rich woods, N. Y. to Minn., and southward.

22. XANTHORRHIZA, Marshall. Shrub Yellow-root.

Sepals 5, regular, spreading, deciduous. Petals 5, much smaller than the

sepals, concave and obscurely 2-lobed, raised on a claw. Stamens 5 to 10.

Pistils 5-15, with 2 pendulous ovules. Pods 1 -seeded, oblong, the short style

becoming dorsal.—A low shrubby plant ; the bark and long roots deep yellow

and bitter. Flowers polygamous, brown purple, in compound drooping ra-

cemes, appearing along with the 1 - 2-pinnate leaves from large terminal

l)uds in early spring. (Name compounded of ^avQos, yellow, and pl^a, root.)

1. X. apiifolia, L'Her. Stems clustered, 1-2° high; leaflets cleft and

toothed.— Shady banks of streams, Penn. to S W. New York and Ky., and

south in the mountains. The rootstocks of this, and also of the last plant,

were used as a yellow dye by the aborigines.

Nigella Damasc^na, L.. the Fen^^el-flower, which offers a remarkable

exception in having the pistils partly united into a compound ovary, so as to

form a several-celled capsule, grows nearly spontaneously around gardens.
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Order 2. MAGNOLIACE^E. (Magnolia Family.)

Trees or shrubs, with the leaf-buds covered by membranous stipules, poly-

petalous, hypogynous, pohjandrous, polygynous ; the calyx and corolla

colored alike, in three or more rows of three, and imbricated {rarely con-

volute) in the bud.— Sepals and petals deciduous. Anthers adnate.

Pistils many, mostly packed together and covering the prolonged re-

ceptacle, cohering with each other, and in fruit forming a sort of fleshy

or dry cone. Seeds 1 or 2 in each carpel, anatropous; albumen fleshy;

embryo minute. — Leaves alternate, not toothed, marked with minute

transparent dots, feather-veined. Flowers single, large. Bark aromatic

and bitter.

1. MAGNOLIA, L.

Sepals .3. Petals 6-9. Stamens imbricated, with very short filaments, and

long anthers opening inward. Pistils coherent, forming a fleshy and rather

woody cone-like red fruit; each carpel at maturity opening on the back, from

which the 1 or 2 berry-like seeds hang by an extensile thread composed of

unrolled spiral vessels. Inner seed-coat bony.— Buds conical, the coverings

formed of the successive pairs of stipules, eacb pair enveloping the leaf next

above, wbich is folded lengthwise and applied straight against the side of the

next stipular sheatb, and so on. (Named after Magnol, Professor of Botany

at Montpellier in the 17th century.)

* Leaves all scattered along the branches ; leaf-buds silhy.

1. M. glauca, I.. (Small or LAiREr, Magnolia. Sweet Bay.)

Leaves oval to broadly lanceolate, 3-6' long, obtuse, glaucous beneath ; flower

globular, jvhife, 2' long, very fragrant ; petals broad; cone of fruit small, ob-

long.— Swamps, from near Cape Ann and X. Y. southward, near the coast

;

in Pen n. as far west as Cumberland Co. June -Aug. — Shrub 4-20° high,

with thickish leaves, which farther south are evergreen.

2. M. acuminata, L. (Cucu>ri?ER-TREE.) Leaves thin, oblong, pointed,

green and a little pubescent beneath, .5-10' long; floiver oblong bell-shaped,

glaucous-green tinged with yellow, 2' long j cone of fruit 2 -.3' long, cylindri-

cal.— Kich woods, Avestern N. Y. to 111., and southward. May, June.— Tree

60-90° high. Fruit when young slightly resembling a small cucumber,

whence the common name.

3. M. macrophylla, Michx (Great-leaved Magnolia.) Leaves

obovate-oblong , cordate at the narrowed base, pubescent and ivhite beneath

;

flower open bell-shaped, ivhite, with a pur})le spot at base ; petals ovate, 6' long

;

cone of fruit ovoid.— S. E. Ky. and southward. May, June.— Tree 20-40°

high. Leaves 1-3° long, somewhat clustered on the flowering branches.

* * Leaves croivded on the summit of the flowering branches in an umbrella4ike

circle ; leaf-buds glabrous : floivers ivhite, slightly scented.

4. M. Umbrella, Lam. (Umbrella-tree.) Leaves obovate-lanceolate,

pointed at both ends, noon glabrous, 1-2° long; petals ohovate-ohlong, 4 -.5'

long.— S. Penn. to Ky. and southward. May.— A small tree. Fruit rose-

color, 4 -.5' long, ovoid-oliloug.
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5. M. Fr^seri, Walt. (Ear-leaved Umbrella-tree.) Leaves oblong

ohovate or spatulate, aurkulate at the base, glabrous, 8 - 20' long
;
petals obovate-

spatulate, with narrow claws, 4' long.— Va. and Ky., along the Alleglianies,

and southward. April, May.—A slender tree 30-50° high. Flower more

graceful and cone of fruit smaller than iu the preceding.

2. LIRIODENDRON, L. Tulip-tree.

Sepals 3, reflexed. Petals 6, in two rows, making a bell-shaped corolla

Anthers linear, opening outward. Pistils flat and scale-form, long and nar-

row, imbricating and cohering together in an elongated cone, dry, separating

from each other and from the long and slender axis in fruit, and falling away

whole, like a samara or key, indehiscent, 1 -2-seeded in the small cavity at the

base. Buds flat, sheathed by the successive pairs of flat and broad stipules joined

at their edges, the folded leaves bent down on the petiole so that the apex points

to the base of the bud. (Name from \ipiov, lilij or tulip, and SevSpov, tree.)

1. L. Tulipifera, L.— Rich soil, S. New Eng. to Mich., Wise, and

southward. May, June.— A most beautiful tree, sometimes 140° high and

8-9° in diameter in the AVestern States, where it is wrongly called White

Poplar. Leaves very smooth, with 2 lateral lobes near the base, and 2 at the

apex, which appears as if cut off abruptly by a broad shallow notch. Petals

2' long, greenish-yellow marked with orange. Cone of fruit 3' long.

Order 3. ANONACE^3E. (Custard-Apple Family.)

Trees oi' shrubs, with naked buds and no stipules, a calyx of 3 sepals,

and a corolla of 6 petals in two rows, valvate in the bud, hypogynous, poly-

androus. — Petals thickish. Anthers adnate, opening outward ; fila-

ments very short. Pistils several or many, separate or cohering in a

mass, fleshy or pulpy in fruit. Seeds anatropous, large, with a crusta-

ceous seed-coat, and a minute embryo at the base of the ruminared

albumen. — Leaves alternate, entire, feather-veined. Flowers axillary,

solitary.— A tropical family, excepting the following genus :
—

1. A SI MI N A, Adans. North American Papaw.

Petals 6, increasing after the bud opens ; the outer set larger than the inner.

Stamens numerous in a globular mass. Pistils few, ripening 1 -4 large and

'Oblong pulpy several-seeded fruits. Seeds horizontal, flat, enclosed in a fleshy

aril.— Shrubs or small trees with unpleasant odor when bruised , the lurid

flowers solitary from the axils of last year's leaves. (Name from Asiminier,

of the French colonists, from the Indian name assimin.)

1. A. triloba, Dunal. (Common Papaw.) Leaves thin, obovate-lan.

ceolate, pointed; petals dull-purple, veiny, round-ovate, the outer ones 3-4

times as long as the calyx.— Banks of streams in rich soil, western N. Y. and

Penn. to 111., S. E. Neb., and southward. April, May.— Tree 10-20° high;

the young shoots and expanding leaves clothed with a rusty down, soon gla-

brous. Flowers appearing with the leaves, l^' wide. Fruits 3-4' long, yel-

lowish, sweet and edible in autumn.
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Order 4. MENISPERMACE^E. (Mooxseed F/.mily.)

Woody climbers, icith palmate or peltate alternate leaves, no stipules, the

sepals and petals similar, in three or more rows, imbricated in the bud ; h/j-

pof/f/nous, dicecious, S-6-gijnous : fruit a 1-seeded drupe, with a large or

long curved einbrgo in scanty albumen.— Flowers small. Stamens sev-

eral. Ovaries nearly straight, with the stigma at the apex, but often

incurved in fruiting:, so that the seed and embryo are bent into a ores-

cent or ring. — Chiefly a tropical family.

* Sepals and petals present. Anthers 4-celled. Seed incurved.

1. Cocculus. Stamens, petals, and sepals each 6.

2. Menispermum. Stamens 12- 24, slender. Petals 6 -8.

* * Petals none. Anthers 2-celled. Seed saucer-shaped.

H. Calycocarpum. Stamens in the sterile flowers 12 ; in the fertile flowers 6, abortive.

1. COCCULUS, DC.

Sepals, petals, and stamens 6, alternating iu threes, the two latter short.

Anthers 4-celle(l. Pistils 3-6 in the fertile flowers; style pointed. Drupe

and seed as in Menispermum.— Flowers in axillary racemes or panicles. (An
old name, a diminutive of coccus, kokkos, a berry.)

1. C. Carolinus, DC. Minutely pubescent; leaves downy beneath,

ovate or cordate, entire or sinuately or hastately lobed, variable in shape

;

flowers greenish, the petals in the sterile ones auriculate-inflexed below around

the filaments; drupe red (as large as a small pea).— River-banks, Va. to S.

111., Kan., and southward. July, Aug.

2. MENISPERMUM, L. Moonseed.

Sepals 4-8. Petals 6-8, short. Stamens 12-24 in the sterile flowers, as

long as the sepals; anthers 4-celled. Pistils 2-4 in the fertile flowers, raised

on a short common receptacle ; stigma broad and flat. Drupe globular, the

mark of the stigma near the base, the ovary in its gro\\1;h after flowering being

strongly incurved, so that the (wrinkled and grooved) laterally flattened stone

takes the form of a large crescent or ring. The slender embryo therefore

is horseshoe-shaped; cotyledons filiform.— Flowers Avhite, in small and loose

axillary jjanicles. (Name from fi-nur}, moon, and (nrfp/xa, seed.)

1. M. Canaddnse, L. Leaves peltate near the edge, -S-T-angled or

lobed.— Banks of streams; common. June, July.— Drupes black with a

bloom, ripe in September, looking like frost grapes.

3. CALYCOCARPUM, Nutt. Cupseed.

Sepals 6, petaloid. Petals none. Stamens 12 iu the sterile flowers, short;

anthers 2-celled. Pistils 3, spindle-shaped, tipped with a radiate many-cleft

stigma. Drupe globular ; the thin crustaceous putamen hollowed out like a

cup on one side. Embryo hdiaceous, heart-shaped.— Flowers greenish-white,

iu long racemose panicles. (Xame from «:aAu|, a cup, and Kapiros, fruit.)

1. C. Ly6ni, Xutt. Leaves large, thin, deeply 3-.5-lobed, cordate at the

base; the lobes acuminate; drupe an inch long, black when ripe, the shell
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crested-toothed on the edge of the cavity.— Kich soil, Ky. to S. 111. and Kan.,

and southward. May,— Stems climbing to the tops of trees.

Order 5. BERBERIDACE^. (Barberry Family.)

Shrubs or herbs, with the sepals and petals both imbricated in the bud, usu-

ally in two roics of S {rarely 2 or 4) each ; the hypogynous stamens as many

as the petals and opposite to them ; antliers opening by 2 valves or lids hinged

at the top. (rodophyllum is an exception, and Jeffersonia as respects

the sepals in one row.) Pistil single. Filaments short. Style ibcrt or

none. Fruit a berry or a pod. Seeds few or several, anatropous, with

albumen. Embryo small, except in Berberis. Leaves alternate, with

dilated bases or stipulate.

* Pet;ils and .stamens 6. Fruit few-seeded.

L Berberis. Slirubs, with yellow tlowers and wood ; a pair of glandular spots on the base

of each petal. Fruit a berry.

2. Caulophyllum. Herb, with greenish flowers ; petals thick, much shorter than the

sepals. Ovary soon bursting; the two seeds left naked.

3. Diphylleia. Herb with white flowers ; petals much longer than the sepals. Berry 2-

4-seeded.

** Petals 6-9. Stamens 8 -18. Fruit many-seeded. Herbs.

4. JefTersonia. Petals and stamens usually 8 ; anthers opening by u'llifted valves. Pod

opening by a lid.

5. Podophyllum. Petals 6-9. Stamens 12 - IS ; anthers not opening by uplifted valves

Fruit a large berry

1. BERBERIS, L. Bahhkrry.

Sepals 6, roundish, witli 2-6 bractlets outside. Petals 6, obovate, concave,

with tAvo glandular spots inside above the short claw. Stamens 6. Stigma

circular, depressed. Fruit a 1 -few-seeded berry. Seeds erect, with a crusta-

cGous integument.— Shrubs, with yellow wood and inner bark, yellow flowers

ixx drooping racemes, sour berries, and 1 -9-foliolate leaves. Stamens irritable.

(Derived from Berherys, the Arabic name of the fruit.)

1. B. Canadensis, Pursh. (American Barberry.) Leaves repandly

toothed, the teeth less bristly-pointed; racemes feiv-flowered ; petals notched

at the apex ; berries oval ; otherwise as in the next.— AUeghanies of Va. and

southward; not in Canada. June.— Shrub 1-3° high.

B. VULGARIS, L. (CojiMON Barberry.) Lcaves scattered on the fresh

shoots of the season, mostly reduced to sharp triple or branched spines, from
the axils of which the next season proceed rosettes or fascicles of obovate
oblong closely bristly-toothed leaves (the short petiole jointed!), and drooping
many-floicered racemes; petals entire; beiTtes ol>iany, scarlet.— Thickets and
VvastJe grounds in E. New Eng., where it has become thoroughly wild ; elsewhere

occasionally spontaneous. ^lay, June. (Nat. from Eu.)

2. CAULOPHYLLUM, Michx. Blue Cohosh.

Sepals 6, with .3 or 4 small bractlets at the base, ovate-oblong. Petals 6 thick

ind gland-like somewliat kidney-shaped or hooded bodies, with short claws,

much smaller than the sepals, one at the base of each of them. Stamens 6 ;

anthers oblong. Pistil gibbous ; style short ; stigma minute and unilateral

;
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ovary burstiug soon after flowering by the pressure of the 2 erect, enlarging

seeds, and withering away ; the spherical seeds naked on tlieir thick seed-stalks,

looking like drupes, the flesliy integument turning blue; albumen hornv.

—

A perennial glabrous herb, with matted knotty rootstocks, sending up in earlv

spring a simple and naked stem, terminated by a small raceme or panicle of

yellowish-green flowers, and a little below bearing a large triternatelv com-

pound sessile leaf (whence the name, from Kav\6s, steniy and <pvK\ov, leaf, the

stem seeming to form a stalk for the great leaf.)

1. C. thalictroides, Michx. (Also called Pappoose-root.) Stems
1-2|° high; leaflets ohovate wedge-form, 2-3-lobed, a smaller biternate leaf

often at the base of the panicle ; flowers appearing while the leaf is yet small.

— Deep rii'h woods ; common westward. April, May. — Whole plant glaucous

when young, as also the seeds, which are as large as peas.

3. DIPHYLLEIA, Michx. U:«brella-leaf.

Sepals 6, fugacious. Petals 6, oval, flat, larger than the sepals. Stamens 6
;

anthers oblong. Ovary oblong ; style hardly any ; stigma depressed. Ovules

5 or 6, attached to one side of the cell below the middle. Berry globose, few-

seeded. Seeds oblong, with no aril.—A perennial glabrous herb, with thick

horizontal rootstocks, sending up each year either a huge centrally peltate and

cut-lobed, rounded, umbrella-like radical leaf, on a stout stalk, or a flowering

stem bearing two similar (but smaller and more 2-cleft) alternate leaves which

are peltate near one margin, and terminated by a cyme of white flowers.

(Name composed of Zis, (louUc, and (pvKKou, !(('/)

1. D. cym6sa, Michx. Root-leaves 1-2° in diameter, 2-cleft, each di-

vision 5--7-lobed' lol)es toothed; berries blue.— Wet or springy places,

mountains of Va. and southward. jNIay.

4. JEFFERSONIA, Barton. Twix-leaf.

Sepals 4, fugacious. Petals 8, oblong, flat. Stamens 8 , anthers oblong-

linear, on slende. filaments. Ovary ovcjid, soon gibbous, pointed , stigma 2-

lobed. Pod pear-shaped, opening half-way round horizontally, the upper part

making a lid. Seeds many in several rows on the lateral placenta, with a

fleshy lacerate aril on one side.—A perennial glabrous herb, with matted

fibrous roots, long-petioled root-leaves, parted into 2 half-ovate leaflets, and

simple naked 1 -flowered scapes. (Named in honor of Thomas Jefferson.)

1. J. diph^lla, Pers. Low; flower white, I' broad, the parts rarely in

threes or fives.— Woods, western N. Y. to Wise, and southward. April,

May.— Called Rheumatism-root in some places.

6. PODOPHYLLUM, L. Mat-Apple. Mandrake.

Plower-bud with three green bractlets, which early fall away Sepals 6,

fugacious. Petals 6 or 9, obovate. Stamens twice as many as the petals m
our species ; anthers linear-oblong, not opening by uplifted valves Ovary

ovoid ; stigma sessile, large, thick and undulate. Fruit a large fleshy berry.

Seeds covering the very large lateral placenta, in many rows, each seed en

closed in a pulpy aril, all forming a mass which fills the cavity of the fruit.

—

Perennial herbs, with creeping rootstocks and thick fibrous roots. Stems
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2-leaved, l-flowered. (Name from ttovs, a foot, aud ^vWou, a leaf, probabl}'

referring to the stout petioles.)

1. P. peltatum, L. Stamens 12-18; leaves 5-9-parted, the lobes ob-

long, rather wedge-shaped, somewhat lobed and toothed at the apex.— Rich

woods, common. May.— Flowerless stems terminated l)y a large round 7-9-

lobed leaf, peltate in the middle like an umbrella. Flowering stems bearing

two one-sided leaves, with the stalk fixed near their inner edge ; the nodding

white flower from the fork nearly 2' broad. Fruit ovoid, 1-2' long, ripe in

July, sweet and slightly acid, edible. The leaves and roots are drastic and

poisonous ! — Found occasionally with from 2 to 6 carpels !

Order 6. NYMPH^EACE^E. (Water-Lily Family.)

Aquatic perennial herhs, loith horizontal roolstocks and peltate or some-

times only cordate leaves floating or emersed : the ovules home on the sides

or back {or when solitary hanging from the summit) of the cells, not on the

ventral suture ; the embryo enclosed in a little bag at the end of the albu-

men next the hilum, except in Xelumbium, which has no albumen. Rad-

icle hardly any ; cotyledons thick and fleshy, enclosing a well-developed

plumule.— Flowers axillary, solitary. Vernation involute. Rootstocks'

apparently endogenous. — The few genera differ so much in the flower

and fruit that they are separated into the three following suborders.

Suborder I. Cabonibese. Sepals and petals each 3 or sometimes

4, hypogynous and persistent. Stamens definite (3-18). Pistils 2-18,

free and distinct, coriaceous and indehiscent, 1-3-seeded on the dorsal

suture. — Stems slender, leafy, coated with mucilage. Flowers small.

1. Cabomba. Stamens 3-4. Carpels 2-3. Submersed leaves capillary-multifid.

2. Brasenia. Stamens 12 -IS. Carpels 4 -18. Leaves all peltate.

Suborder II. ^JfeluiiibOiiiece. Sepals and petals numerous in

several rows, passing gradually into each other, and with the indefinitely

numerous stamens hypogynous and deciduous. Pistils several, 1-ovuled,

separately immersed in the obconical receptacle, which is much enlarged

and broadly toi>shaped at maturity, the imbedded nut-like fruits resem-

bling small acorns. Embryo large ; no albumen.— Petioles and pedun-

eles all from the tuberous rootstock, the centrally peltate leaves and the

flowers large.

3. Nelumbo. Character of the Suborder.

Suborder III. Nympliaeacese proper. Sepals 4 - 6, and petals

numerous in many rows, persistent or decaying aw\ay, either hypogynous

or variously adnate to the surface of the compound 8-30-celled ovary,

which is formed by the union of as many carpels ; the numerous ovules

inserted over the whole inner face of the cells, except at the ventral

suture. Stigmas radiate as in Poppy. Fruit baccate, with a firm rind.

Petioles and peduncles from a thick rootstock.

4. Nymphsea. Petals adnate to the ovary, large ; the stamens on its summit.

5. Nuphar. Petals (vei'y small and stamen-like) and stamens inserted under the ovary.
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1. CAB dMB A, Aublet.

Sepals 3. Petals 3, oval, bi-auriculate above the very short claw. Stameus
3 - 6 ; anthers short, extrorse. Pistils 2-4, with small terminal stigmas.

Seeds 3, pendulous.— Slender, mainly submersed, with opposite or verticillate

capillary-dissected leaves, a few floating, alternate and centrally peltate.

Flowers single on long axillary peduncles. (Probably an aboriginal name.)

1. C. Caroliniana, Gray. Floating leaves linear-oblong or -obovate,

often with a basal notch; flowers 6-8'' broad, white with yellow spots at

base; stamens 6.— Ponds, S. 111. (May -Sept., Schneck) to Fla. and Tex.

2. BRASENIA, Schreber. Water-Shield.

Sepals 3 or 4. Petals 3 or 4, linear, sessile. Stamens 12 - 18 ; fllameuts fili-

form; anthers innate. Pistils 4-18, forming little club-shaped indehiscent

pods; stigmas linear. Seeds 1 - 2, pendulous on the dorsal suture!— Root-

stock creeping. Leaves alternate, long-petiolejj, centrally peltate, oval, float-

ing. Flowers axillary, small, dull-purple. (Xame of uncertain origin.)

1. B. peltata, Pursh. Leaves entire, 1-4' across.— Ponds and slow

streams. June -Aug. (Asia, Africa and Australia.)

3. NELUMBO, Tourn. Sacred Beax.

The only genus of the suborder. (NeJumbo is the Ceylouese name of the

East Indian species, the pink-flowered N. speciosa.)

1. N. lutea, Pers. (Yelloav Nelumbo, or Water Chinquapin.)

Leaves usually raised high out of the water, circular, with the centre depressed

or cupped, 1 -2° in diameter ; flower pale yellow, 5-10' broad ; anthers tipped

with a slender hooked appendage. (Xelumbium luteum, WiUd.)— S. Conn,

(probably of Indian introduction) to Lake Ontario, Mich., Minn., E. Xeb., and

southward ; rare in the Middle States.— Tubers farinaceous and edible. Seeds

also eatable. Embryo like that of Xymph£ea on a large scale ; cotyledons thick

and fleshy, enclosing a plumule of 1 or 2 well-formed young leaves, enclosed

in a delicate stipule-like sheath.

4. NYMPH-SI A, Tourn. Water-X^ymph. Water-Lily.

Sepals 4, green outside, nearly free. Petals numerous, in many rows, the

innermost gradually passing into stamens, imbricately inserted all over the

ovary. Stamens indefinite, inserted on the ovary, the outer with dilated fila-

ments. Ovary 12-35-celled, tlie concave summit tipped with a globular pro-

jection at the centre, around which are the radiate stigmas ; these project at the

margin, and are extended into linear and incurved sterile appendages. Fruit

depressed-globular, covered with the bases of the decayed petals, maturing

under water. Seeds enveloped by a sac-like aril.— Flowers white, pink, yel-

low, or blue, very showy, (Dedicated by the Greeks to the Water-Xymphs.)

1. N. odorata, Ait. (Saveet-scented Water-Lily.) Bootstock with

few and persistent branches ; leaves orbicular, cordate-cleft at the base to the

petiole (.5 - 9' wide), the margin entire ; stipules broadly triangular or almost

kidney-shaped, notched at the apex, appressed to the rootstock
; flower white,

very sweet scented (often as much as 5|-' in diameter when fully expanded,

openiiig early in the morning, closing in the afternoon)
;
petals obtuse ; anthers
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blunt ; aril much longer than the distinctly stipitate oblong seeds (these about

ly long).— Ponds and still or slow-flowing water ; common. June - Sept.—
Varies with pinkish-tinged and rarely with bright pink-red flowers (especially

at Barnstable, Mass.), the leaves often crimson underneath,— and in size by

gradations into

Var. rQinor, iSims, with leaves only 2-5' and flowers 2-3' broad.— Shal

low water, in cold bogs and in sandy soil.

2. N. reniformis, DC. (Tuber-bearing W.) Leaves reniform-orbic-

ular, mostly larger (8-15' wide) and more prominently ribbed than the last,

rarely purplish beneath; rootstock bearing numerous spontaneous! i/
detaching

often compound tubers ; flower scentless (or with a slight odor as of apples),

white, never pinkish, 4^-9' in diameter, the petals proportionally broader

and blunter than in n. 1 ; the fruit more depressed, and with fewer but much

larger (i. e. twice as broad) globular-ovoid seeds, which when mature are barely

enclosed by the aril and not stipitate. (N. tuberosa, Pame.)— Lakes, slow

rivers, etc., western N. Y. (from Oneida Lake, Paine) and near ]Meadville, Penu.,

to Mich., E. Neb., and probably in the Southern States. July -Sept.

5. NUPHAR, Smith. Yellow Pond-Lily. Spatter-Dock.

Sepals 5, 6, or sometimes more, colored, or partly green outside, roundish,

concave. Petals numerous, small and thickish, stamen-like or scale-like, in-

serted with the very numerous short stamens on the receptacle under the

ovary, not surpassing the disk-like 8 - 24-rayed sessile stigma, persistent and

at length recurved. Fruit ovoid, naked, usually ripening above water. Aril

none.— Rootstock creeping, cylindrical. Leaves with a deep sinus at the

base. Flowers yellow or sometimes tinged with purple, produced all summer.

(Name said to be of Arabic origin.)

1. N. advena, Ait. f. Sepals 6, unequal ; petals shorter than the stamens

and resemWiug them, thick and fleshy, truncate; stigma nearly entire, 12 -24-

rayed, pale red; ovary and fruit (H' long) ovate, not contracted above into a

narrow neck ; thin submersed leaves seldom present ; floating or emersed and

erect leaves thick (6-12' long), from roundish to ovate or almost oblong, the

sinus open, or closed or narrow.— Very common, in still or stagnant water

;

stout and coarse; flower often partly purplish (var. variegatlm, Engelm.).

Var. minus, Morong. More slender; leaves somewhat smaller (3-8'

long) ; flowers usually smaller (sepals 12-15" long)
;
petals spatuiate ;

stigmas

9 - 13-rayed, crenately toothed, bright red ur crimson ; fruit 1' long, contracted

above. (N. rubrodiscum, Morong. N. luteum, Man.; not Smith.) — N. Xt. to

Mich, and Penn. Probably a hybrid between this and the next species.

2. N. Kalmianum, Ait. Very slender and with slender rootstock;

submersed leaves thin, round-renifoi'm, the floating broadly elliptical with a

deep narrow sinus, 2-4' long ; sepals usually 5, the flowers an inch broad or

less
;
petals spatuiate or obovate ; stigmas 7 - 10-rayed, dark red ; fruit globu-

lar with a short neck (6 - 9" in diameter). (N. luteum, var. pumilum, Man.)

— Maine to Penn. and Minn., and northward.

3. N. sagittifolium, Pursh. Rootstock stout; leaves narrowly oblong

to oblong-lanceolate with a short sinus, 6-15' long; flowers small (1' broad)-

— S. Ind. and 111. (Schneck), and southward.
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Order 7. SAKRACENIACE^aE. (Pitcher-Plants.^

Poiyandrous and hypogynous hog-plants, with hollow pitcher-form, or

trumpet-shaped leaves,— comprising one plant in the mountains of Gui-

ana, another (Darlingtonia, Torr.) in California, and the following genus

in the Atlantic United States.

1. SARRACENIA, Tourn. Side-saddle Flower.

Sepals 5, with 3 bractlets at the base, colored, persistent. Petals 5, oblong

or obovate, incurved, deciduous. Stamens numerous, hypogynous. Ovary

compound, 5-celled, globose, crowned with a short style, which is expanded at

the summit into a very broad and petal-like, 5-anglecl, 5-rayed, umbrella-shaped

body , the 5 delicate rays terminating under the angles in as many little hooked

stigmas. Capsule with a granular surface, 5-celled, with many-seeded placentae

in the axis, loculicidally 5-valved. Seeds auatropous, with a small embryo at

the base of fleshy albumen.— Perennials, yellowish-green and purplish; the

hollow leaves all radical, with a wing on one side, and a rounded arching hood

at the apex. Scape naked, 1 -flowered ; flower nodding. (Named by Tournefort

in honor of Dr. Sarrasin of Quebec, who first sent our Northern species, and a

botanical account of it, to Europe.)

1. S. purpurea, L. (Side-saddle Flowei;. Pitchek-Plant. Hunts-
man's Cli'.) Leaves pitcher-shaped, Ti^QQudmgy Q\xv\e(\, broadly winged ; the

hood erect, open, round heart-shaped
; flower deep purple ; the fiddle-shaped

petals arched over the greenisli-yellow style.— Varies rarely with greenish-

yellow flowers, and without purple veins in the foliage.— Peat-bogs; common
from N Eng. to Minn., N. E. Iowa, and southward east of the Alleghanies.

June.— The curious leaves are usually half filled with water and drowned in-

sects. The inner face of the hood is clothed with stiff bristles pointing down-

ward. Flower globose, nodding on a scape a foot high , it is difficult to fancy

any resemblance between its shape and a side-saddle, but it is not very unlike

a pillion.

2. S. flava, E. (Trumpets.) Leaves long (1-3°) and trumpet-shaped,

erect, with an open mouth, the erect hood rounded, narrow at the base ; wing

almost none
; flower yelloir, the petals becoming long and drooping.— Bogs,

Va and southward. April.

Order 8. PAPAVERACE^E. (Poppy Family.)

Herbs with milky or colored juice, regular flowers with the parts in twos

or fours, fugacious sepals, poiyandrous, hypogynous, the ovary 1-celled with

two or more parietal placentce.— Sepals 2. rarely 3, falling when the flower

expands. Petals 4 — 12, spreading, imbricated and often crumpled in the

bud, early deciduous. Stamens rarely as few as 16, distinct. Fruit a dry

1-celled pod (in the Poppy imperfectly many-celled, in Glaucium 2-celled).

Seeds numerous, anatropous, often crested, with a minute embryo at the

base of fleshy and oily albumen.— Leaves alternate, without stipules.

Peduncles mostlv 1 -flowered. .Juice narcotic or acrid.
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* Petals 8 - 12, not crumpled iu the bud, white. Pod 1-celled, 2-valved.

1. Sanguinaria. Petals white. Leaves and 1-flowered scape from a short rootstock.

* * Petals 4, crumpled iu the bud. Pod 2-valved or more.

-I- Pod 2-4-valved, the valves separating to the base from the placentas. Leaves pinnately

parted. Flowers yellow.

2. Stylophorum. Pod bristly ; style distinct ; stigmas and placentas 3-4.

3. Chelidoniiim. Pod linear, smooth ; style almost none ;
stigmas and placentas 2.

4. Glauciuin. Pod rough, long-linear, 2-celled by a spongy partition ; style none.

1- *- Pod 4- 20-valved, dehiscent only at the top or to the middle.

5. Papaver. Ovary incompletely many-celled ; stigmas united into a radiate sessile

cr<iwn.

6. Argemone. Stigmas (sessile) and placentas 4 - 6. Pod and leaves prickly.

1. SANGUINARIA, Dill. Blood-root.

Sepals 2. Petals 8-12, spatulate-oblong, the inner narrower. Stamens

about 24. Style short ; stigma 2-grooved. Pod oblong, turgid, 1-celled, 2-

valved. Seeds with a large crest.— A low perennial, with thick prostrate

premorse rootstocks, surcharged with red-orange acrid juice, sending up in

earliest spring a rounded palmate-lobed leaf, and a 1 -flowered naked scape.

Flower white, handsome, the bud erect, the petals not crumpled. (Name

from the color of the juice.)

1. S. Canadensis, L.— Open rich woods ; common. April, May.

2. STYLdPHORUM, Nutt. Celandine Poppy.

Sepals 2, hairy. Petals 4. Style distinct, columnar; stigma 2-4-lobed.

Pods bristly, 2 - 4-valved to the base. Seeds conspicuously crested.— Peren-

nial low herbs, wdth stems naked below and oppositely 2-leaved, or sometimes

1 - 3-leaved, and umbellately 1 - fcAv-flowered at the summit ; the flower-buds

and the pods nodding. Leaves pinnately parted or divided. Juice yellow.

(From ffTv\05, st///e, and (pepoi, to bear, one of the distinctive characters.)

1. S. diphyllum, Xutt. Leaves pale or glaucous beneath, smoothish,

deeply pinnatifid into 5 or 7 oblong siuuate-lobed divisions, and the root-leaves

often with a pair of smaller and distinct leaflets
;
peduncles equalling the

petioles ; flower deep yellow (2' broad) ; stigmas 3 or 4 ;
pod oval.— Damp

woods, W. Penn. to Wise, and Tenn. May.— Foliage and flower resembling

Celandine. ,

3. CHELIDONIUM, L. Celandine.

Sepals 2. Petals 4. Stamens 1 6 - 24. Style nearly none ; stigma 2-lobed.

Pod linear, slender, smooth, 2-valved, the valves opening from the bottom up-

ward. Seeds crested.— Biennial herb with brittle stems, saffron-colored acrid

juice, pinnatelv divided or 2-pinnatifid and toothed or cut leaves, and small

yellow flowers'in a pedunculate umbel ; buds nodding. (Ancient Greek name
from x^^^^^^^ tl^® sicallow, because its flow^ers appear with the swallows.)

C. MX.irs, L. (Celandine.) Waste grounds near dwellings. May -Aug.
(Adv. from Eu.)

4. GLAUCIUM, Tourn. Horn-Poppy.

Sepals 2. Petals 4. Style none ; stigma 2-lobed or 2-horned. Pod very

long and linear, completely 2-celled by a spongy false partition ; seeds crest
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less.— Annuals or biennials, with saffron-colored juice, clasping leaves, and
solitary yellow flowers. (The Greek name, yXavKiou, from the glaucous
foliage.) il

G. LtJTEUM, Scop. Lower leaves pinnatifid
; upper ones sinuate-lobed and

toothed, cordate-clasping; pods rough (6-10' long).— Waste places S. E.
New Eng., Md., and Va. ; not common. (Adv. from Eu.)

5. PAPAVER, Tourn. Poppy.

Sepals mostly 2. Petals mostly 4. Stigmas united in a flat 4 - 20-raved
crown, resting on the summit of the ovary and capsule ; the latter sliort

and turgid, with 4-20 many-seeded placentae projecting like imperfect par-
titions, opening by as many pores or chinks under the edge of the stigma.—
Herbs witli a white juice ; the flower-buds nodding. (Derivation obscure.)—
Three annual species of the Old World are sparingly adventive ; viz.

:

P. soMxiFERL'M, L. (CoMMON Poppv.) SmootJi, glaucous ; leaves clasp-

ing, wavy, incised and toothed
;
pod globose ; corolla mostly white or purple.— Near dwellings in some places. (Adv. from Eu.)

P. DtjniuM, L. (Smooth-fruited Corx-Poppy.) Pinnatifid leaves and
the long stalks brtstly ; pods club-shaped, smooth; corolla light scarlet.— Cult,
grounds, Westchester, Penn., and southward ; rare. (Adv. from Eu.)

P. Arge.m6ne, L. (Hol'gh-frl'ited C.) Smaller, with finer-cut leaves
and paler flowers than the last; pods club-shaped and brisdy.— Waste grounds,
near Philadelphia. (Adv. from Eu.)

6. A R G EM 6 N E, L. Prickly Poppy.

Sepals 2 or 3, often prickly. Petals 4-6. Style almost none; stigmas

3 - 6, radiate. Pod oblong, prickly, opening by 3-6 valves at the top. Seeds

crested.— Annuals or biennials, with prickly bristles and yellow juice. Leaves

sessile, sinuate-lobed. and with prickly teeth, often blotched with white.

Flower-buds erect, short-peduncled. (Name from ^pyefxa, a disease of the eve,

for which the juice of a plant so called by the Greeks was a supposed remedy.)

1. A. platyceras, Link & Otto. Setose-hispid all over; petals white,

li - 2' long ; capsule armed with stout spines.— Central Kan. and Neb., south

and westward.

A. MexicXxa, L. (Mexic.\x P.) Flowers yellow, rarely white.— Waste
places, southward. July - Oct. (Adv. from tro'p. Amer.)

Order 9. FU3IAKIACE^E. (Fumitory Family.)

Delicate smooth herbs, with watery Juice, compound dissected leaveSy

irregular fiowers, ivith 4 somewhat united petals, 6 diadelphous staniPAis,

and 2-merous pods and seeds like those of the Poppy Family.— Sepals 2,

small and scale-like. Corolla flattened, closed ; the 4 petals in two pairs;

the outer with spreading tips, and one or both of them spurred or saccate

at the base ; inner pair narrower, and their callous crested tips united

over the stigma. Stamens in two sets of 3 each, placed opposite the

larger petals, hypogynous ; their filaments often united; middle anther

of each set 2-celled, the lateral ones 1 -celled. Pod 1-celled, either 1-seeded

and indehiscent, or several-seeded with 2 parietal placentae and deciduous

valves.— Leaves delicate, usually alternate, without stipules. Slightly

bitter, innocent plants.
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* Corolla bigibbous or 2-spurred, the 2 outer petals alike. Pod several-seeded.

1 Adlutnia. Petals united into a spongj' persistent subcordate corolla. Seeds ciestless.

2. Dicent^a. Corolla cordate or 2-spurred at base, less united. Seeds crested.

• * Corolla with but one petal spurred at base, deciduous.

3. Corydalis. Pod with few to many crested or arilled seeds.

4 Fumaria. Fruit a globular 1-seeded nutlet. Seed crestless.

1. ADLUMIA, F.af. Climbing Fumitort.

Petals all permanently united in a cordate-ovate corolla, becoming spongy-

cellular and persistent, enclosing the small, few-seeded pod. Seeds not crested.

Stigma 2-crested, Filaments mouadelphous below in a tube which is adherent

to the corolla, diadelphous at the summit.— A climbing biennial, with thrice-

pinnate leaves, cut-lobed delicate leaflets, and ample panicles of drooping white

or purplish flowers. (Dedicated by Rafinesque to Major Adhim.)

I A. cirrhdsa, Raf. — AVet woods ; X. Fng. to Wise, E. Kan., and south-

ward. June - < )ct.— A handsome vine, with delicate foliage, climbing by the

slender young leaf-stalks over high bushes ; often cultivated.

2. DICENTRA, Borkk Dltchmax's Breeches.

Petals slightly cohering into a heart-shaped or 2-spurred corolla, either de-

ciduous or witliering-persistent. Stigma 2-crested and sometimes 2-horned.

Filaments slightly united in two sets. Pod 10-20-seeded. Seeds crested.

—

Low, stemless perennials (as to our wild species) with ternately compound and

dissected leaves, and racemose nodding flowers. Pedicels 2-bracted. (Name

from Us, twice, and Kevipov, a spur;— accidentally printed Diclytra in the

first instance, which by an erroneous conjecture was afterwards changed into

Dielytra.)

* Racme simple,few-flowered

.

1. D. Cucullkria, DC. (Dutchman's Breeches.) Scape and slen-

der-petioled leaves from a sort of granulate bulb ; lobes of leaves linear; corolla

with 2 divergent spurs longer than the pedicel; crest of the Inner petals minute.

— Rich woods, especially westward.—A very delicate plant, sending up in

early spring, from the cluster of grain-like tubers crowded together in the

form of a scaly bulb, the finely cut leaves and the slender scape, bearing 4-10

pretty, but odd, white flowers tipped with cream-color.

2. D. Canadensis, DC. (Squirrel Corn.) Subterranean shoots bear-

ing scattered f/rain-like tubers (resembling peas or grains of Indian corn, yellow)

;

leaves as in n. 1 ; corolla merely heart-shaped, the spurs very short and rounded

;

crest of the inner petals conspicuous, projectinfj, — Rich woods, especially north-

ward. April, May. — Flowers greenish-white tinged with rose, Avith the fra-

grance of Hyacinths.

* * Racemes compound , clustered.

3 T). eximia, DC. Subterranean shoots scaly; divisions and lobes of

the leaves broadly oblong : corolla oblong, 2-saccate at the base ; crest of the

inner petals projecting.— Rocks, western N. Y., rare, and Alleghanies of Va.

IStay - Aug — Coarser-leaved than the others; scapes 6- 10' high.
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3. CORYDALIS, Vent.

Corolla l-spurred at the base (on the upper side), deciduous. Style per-

sistent. Pod many-seeded. Seeds crested or arilled. Flowers in racemes.

Our species are biennial, leafy-stemmed, and pale or glaucous. (The ancient

Greek name for the crested lark.)

* Stem strict ; flowers purplish or rose-color with yellow tips.

1. C. glaiica, Pursh. (Pale Corydalis.) Racemes panicled ; spur of

the corolla very short and rounded
;
pods erect, slender, elongated.— Kocky

places ; common ;
6' - 2° high. May - Aug.

* * Low, ascending ; Jloivers yellow.

-t- Outer petals icing-crested on the back.

2. C. flavilla, DC. Pedicels slender, conspicuously bracted ; corolla pale

yellow, 3-4" long, spur very short ; tips of the outer petals pointed, longer

than the inner ; crest 3 - 4-toothed
;
pods torulose, pendulous or spreading

;

seeds acutely margined, rugose-reticulated; aril loose.— Penn. to lUinu., and

southward.

3. C. micrantha, Gray. Pedicels short and bracts small ; corolla pale

yellow, 4'' long, with short spur and entire crest, or flowers often cleistogamous

and much smaller, without spur or crest
,
pods ascending, torulose ; seeds

obtuse-margined, smooth and shining.— X. Car., 111., ]\Iiun., and southward.

4. C. crystallina, Engelm. Pedicels short, erect ; corolla bright yel-

low, 8" long, the spur nearly as long as the body ; crest very broad, usually

toothed; pods terete, erect, densely covered with transparent vesicles, seeds

acutely margined, tuberculate.— S. AV. Mo. and southward.

•t- *- Outer petals merely carinate on the back, not crested.

5. C. aiirea, AVilld. (Goldex C.) Corolla golden-yellow, Y long, the

slightly decurved spur about half as long, shorter than the pedicel
;
pods

spreading or pendulous, becoming torulose; seeds oI)tuse-margined.— Rocky

banks, Vt. to Penn., iNIo., ^Nlinn., and westward.

Var. oceidentalis, Engelm. Flowers rather larger, the spur nearly as

long as the body : pods less torulose, on short pedicels ; seeds acutish on the

margin. — Xeb. and Ivan, to W. Tex. and westward.

4. FUM^RIA, Touro. Fumitory.

Corolla l-spurred at the base. Style deciduous. Fruit indehiscent, small,

glol)ular, 1-seeded. Seeds crestless.— Branched and leafy-stemmed annuals,

with finely dissected compound leaves, and small flowers in dense racemes or

spikes. (Xame iromfumus, smoke.)

F. OFFICINALIS, L. (CoMMOx FuMiTORY.) Scpals ovate-lauceolate, acute,

sharply toothed, narrower and shorter than the corolla (which is flesh-color

tipped' with crimson) ; fruit slightly notched.— AYaste places, about dwellings.

(Adv. from Eu.)

Order 10. CRUCIFER^^. (Mustard Family.)

Herbs., tcith a pungent icatery Juice and cruciform tetradynamous flowers -,

fruit a silique or silicle. — Sepals 4, deciduous. Petals 4, hypogynous,

regular, placed opposite each other in pairs, their spreading limbs form-
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Ing a cross. Stamens 6, two of them inserted lower down and shorter

(rarely jnly 4 or 2). Pod usually 2-celled by a thin partition stretched

between the two marginal placentse, from which when i-ipe the valves

se})Hrate, either much longer than broad (a silique), or short (a silicle),

sometimes indehiscent and nut-like {7iucumentaceous), or separating across

into 1-seeded joints (lomenlaceoits). Seeds campylotropous, without albu-

men, filled by the large embryo, which is curved or folded in various

ways : i. e. the culyledons accumbent, viz., their margins on one side applied

to the radicle, so that the cross-section of the seed appears thus o^ ; or

else incumbent, viz., the back of one cotyledon applied to the radicle,

thus o||. In these cases the cotyledons are plane; but they may be

folded upon themselves find round the radicle, as in Mustard, where they

are conduplicate, thus o». In Leavenworthia alone the whole embryo

is straight.— Leaves alternate, no stipules. Flowers in terminal racemes

or corymbs ;
pedicels rarely bracted. — A large and very natural family,

of pungent or acrid, but not poisonous plants. (Lhe characters of the

genera are taken almost wholly from the pods and seeds ; the flowers

being nearly alike in all.)

SERIES 1. Pod 2-celled, regularly dehiscent by 2 valves.

* Pod compressed parallel to the broad partition. Seeds flat or flattish, orbicular or oval

;

cotyledons accumbent or nearly so.

->~ Pod large, oblong-elliptical , valves nerveless. Seeds in 2 rows. Flowers yellow.

1

.

Selenia. Leaves pinnatisect. Raceme leafy-bracteate. Seeds winged.

-1- -t- Pod linear; valves nerveless. Seeds in one row. Flowers yellow only in n. 2.

2. Iicavenwortliia. Seed winged ; embryo straight or nearly so. Annual ; .stem often

scapose, 1 - few-flowered.

3. Dentaria. Stem naked below, 2-3-leaved. Pod coriaceous, with thick placentas,

long-stj-led. Seeds wingless ; cotyledons thick, very unequal.

4. Cardamine. Stem leafy. Pod coriaceous, with thick placentas. Seeds wingless,

cotyledons flattened, equal.

-»-<-•)- Pod linear, or oblong, or orbicular ; valves 1-nerved or nerveless. Seeds in 2 rows

(except in species of n. 5).

5. Arabis. Pod long-linear, the flat or flattish valves more or less l-nerved Seeds

winged or wingless. Flowers white to purple. Stems leafy, at least below.

6. Draba. Pod oval to narrowly oblong or lanceolate ; valves flat or flattish, faintly,

nerved or veined. Seeds wingless, numerous.

7. Alyssnm. Pod orbicular ; valves veinless, somewhat convex with flattened margin

Seeds wingless, 2-4.

* * Pod terete or turgid, or 4-angled by the prominent juidnerves. Seeds wingless, more or

less turgid.

1- Pods short. (See also n. 11.)

8. liCSqiierella. Pod globular-inflated, about 4-seeded ; valves nerveless. Cotyledons

accumbent. Flowers yellow.

9. Camelina. Pod obovoid, manj'-seeded valves 1-nerved. style slender. Cotyledons

iucninbeiit. Flowers yellow.

10 Siibiilaria. Pod ovoid or globular, few-seeded . valve.s i-nerved style none. Coty-

ledons long, folded transversely. Flowers white. Dwarf stemless aquatic.
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•t- -t- Pod linear (or oblong or even globular in n. 11).

* Cotj'ledons accumbent.

11. Nasturtium. Pod often short; valves strongly convex, nerveless. Seeds small, in

2 rows in each cell. Flowers yellow or white.

12. Barbarea. Pod somewhat 4-sided ; valves strongly 1-nerved. Seeds in 1 row. Flowers

yellow.

++ ++ Cotyledons incumbent or partially so.

13. Hesperis. Pod terete, elongated ; stigma-lobes narrow, erect. Flowers large, purple.

14. Erysimum. Pod 4-sided ; valves strongly l-nerved ; stigma broadly 2-lobed. Pu
liescence of appressed 2-3-parted hairs. Flowers yellow.

25. Sisymbrium. Pod angled or teretish ; valves 1-3-nerved; stigma small. Flowers

yellow or white, small.

16. Thelypodium. Pod teretish ; valves 1-nerved ; stigma entire. Cotyledons ob-

liquely incumbent. Flowers rose-color. Leaves auricled.

++ -H- ++ Cotyledons conduplicate.

17. Brassica. Pod beaked or pointed beyond the end of the valves, or tipped with a

rigid style, nearly terete, or 4-sided. Flowers yellow or whitish.

* * Pod short ; the boat-shaped valves conduplicate or much flattened contrary to the

narrow partition. Flowers white.

18. Capsella. Pod many-seeded, obcoi-date-triangular, wingless. Cotyledons incumbent.

19. Thlaspi. Pod several-seeded, obovate or obcordate, winged. Cotyledons accumbent.

20. L.epiclium. Pod 2-seeded, flat, scale-shaped. Cotyledons incumbent or accumbent.

21. Senebiera. Pod 2-seeded, didymous ; the valves rugose, separating at maturity from

the little partition as 2 closed 1-seeded nutlets. Cotyledons incumbent, narrow.

SERIES II. Pods inclehiscent, continuous or transversely jointed
;

joints

l<-eUed.

22. Cakile. Pod .short, 2-jointed
;
joints 1-seeded. Cotyledons plane, accumbent.

23 Raphanus* Pod elongated, several-seeded, continuous, or constricted between the

seeds and moniliform. Cotyledons conduplicate.

1. SELENIA, Nutt.

Pod large, oblong-elliptical, flat ; the valves nerveless. Seeds in 2 rows in

each cell, rounded, broadly winged ; cotyledons accumbent; radicle short.

—

A low annual, with once or twice pinnatifid leaves and leafy-bracteate racemes

of yellow flowers. (Xame from (T^\-i}v'n, the moon, with allusion to Lunaria,

which it somewhat resembles in its pods.)

1. S. aurea, Xutt. Lobes of the simply pinnatifid leaves entire or foothed

;

pod h' long, on elongated spreading pedicels, beaked by the long slender style.

— Mo. and Kan. to Tex.

2. LEAVENWORTHIA, Torr.

Pod broadly linear or oblong, flat ; the valves nerveless, but minutely re-

ticulate-veined. Seeds in a single row in each cell, flat, surrounded by a thick

wing. Embryo straight ! or the short radicle only slightly bent in the direc-

tion which if continued would make the orbicular cotyledons accumbent.—
Little winter annuals, glabrous and often stemless, with lyrate leaves and short

I -few-flowered scape-like peduncles. (Named in honor of the late ^f. C.

Leacenworth.)

L Ij. Michauxii, Torr. vScapes 2-6' high; leaf-lobes usually numer-

ous (7-15); netals purplish or nearly white with a yellowish base, obtuse.'
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pods not torulose, oblong to linear (6 -IS'' long); style short.— S. Ind. to

Tenn. and Mo.

2. L. toruldsa, Gray. Similar, hut pods torulose even when young,

linear ; style 1 - 2" long ; seeds acutely margined rather than winged
;
petals

emarginate.— Barrens of Ky. and Tenn.

3. DENTARIA, Tourn. Toothwort. Pepper-root.

Pod lanceolate, flat, as in Cardamine. Style elongated. Seeds in one row,

wingless, the stalks broad and flat. Cotyledons petioled, thick and very une-

qual, their margins somewhat infolding each other.— Perennials, of damp

woodlands, with long, horizontal, fleshy, sometimes interrupted, scaly or

toothed rootstocks, of a pleasant pungent taste ;
the simple stems leafless be-

low, bearing 2 or 3 petioled compound leaves about or above the middle, and

terminated by a single corymb or short raceme of large white or purple flow-

ers. Flowers larger, pods broader, and seeds larger than is usual in Carda-

mine. (Name from dens, a tooth.)

* Rootstock elongated ; leaves S-foliolate.

1. D. diph^Ua, L. Rootstock long and continuous, often branched,

toothed; stem-leaves 2, similar to the radical ones, close together; leaflets

rhombic-ovate or oblong-ovate, shortly petiolate, coarsely crenate, the teeth

abruptly acute; petals white.— Rich woods, Maine to Minn, and Ky. May.

— Rootstocks 5-10' long, crisp, tasting like Water-Cress.

* * Rootstock tuberous, more or less moniliform ; leaves 3-foholate or 3-parted.

2. D. laciniata, Muhl. Tubers deep-seated, usually not jointed nor

prominently tubercled ; root-leaves often none ; stem-leaves 3-parted, the lat>

eral segments often 2-lobed, all broadly oblong to linear, more or less gash-

toothed ; flowers white or rose-color.— N. Eng. to Minn., Kan., and southward.

April, May.— Var. mult^fida, a slender form with the narrowly linear seg-

ments usually more or less divided into linear lobes. (D. multifida, Muhl.)

SouthAvard, scarcely if at all within our limits.

3. D. heterophylla, Nutt. Tubers near the surface, jointed, narrowly

oblong or thick-clavate, prominently tuliercled ; leaves 3-foliolate, the leaflets

distinctly petiolate, oblong-lanceolate to linear, entire to rather deeply crenate,

rarely laciniate or lobed ; root-leaves with ovate or lanceolate and usually lobed

leaflets.— Penn. to Ky. and southward. Blooming a little later than the last.

4. D. maxima, Xutt. Tubers jointed, strongly tubercled ; stem-leaveg

usually alternate, 3-foliolate ; leaflets ovate or oblong-ovate, coarsely toothed

and somewhat cleft or lobed.— Vt. to western N. Y. and Penn. May.

4. CARDAMINE, Tourn. Bitter Cress.

Pod linear, flattened, usually opening elastically from the base ; the valves

nerveless and veinless, or nearly so
;
placentas and partition thick. Seeds in

a single row in each cell, wingless ; their stalks slender. Cotyledons accum-

beut, flattened, equal or nearly so, petiolate.— Mostly glabrous perennials,

Isafv-stemmed, growing along watercourses and in wet places. Flowers

white or purple. (A Greek name, in Dioscorides, for some cress, from its

cordial or cardiacal qualities.)
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* Root perennial ; leaves simple.

1. C. rhomboidea, DC. (Spring Cress.) Stems upright from a tu-

berous base and slender rootstock bearing small tubers, simple ; root-leaves round

and often heart-shaped ; lower stem-leaves ovate or rhombic-obloug, somewhat
petioled, the upper almost lanceolate, sessile, all often sparingly toothed

;
pods

linear-lanceolate, pointed with a slender style tipped with a conspicuous stigma

;

seeds round-oval. — Wet meadows and springs; common. April -June.—
Flowers large, white.

Var. purpurea, Torr. Lower (4-6' high), and usually slightly pubes-

cent; flowers rose-purple, appearing earlier.— Along streams in rich soil.

Western X, Y. to Md. and Wise.

2. C. rotundifolia, Michx. (Mountain Water-Cress.) Stems branch-

ing, iveak or decumbent, making long runners; root Jibrous : leaves all much
alike, roundish, somewhat angled, often heart-shaped at the base, petioled;

pods small, linear-awl-shaped, pointed with the slender style ; stigma minute

;

seeds oval-oblong.— Cool shaded springs, N.J. (Middletown, Willis) to Ky.,

and southward along the mountains. May, June.— Flowers white, smaller

than in n. 1.

3. C. bellidifolia, L. Z)zf7ar/(2-3' high), alpine, tufted; leaves ovate,

entire, or sometimes with a blunt lateral tooth (4" long), on long petioles,

pods r long, upriglit, linear ; sti/le nearlg none, stout.— Summits of the White
Mountains and Katahdin, Maine. July.— Flowers 1 - 5, white. (Eu.)

* * Root perennial ; leaves pinnate ; flowers showy.

4. C. pratensis, L. (Cuckoo Flower.) Stem ascending from a short

rootstock, simple ; leaflets 7 - 13, those of the lower leaves rounded and stalked,

of the upper oblong or linear, entire, or slightly angled-toothed ; petals (white

or rose-color) thrice the length of the calyx
;
pod 9-15" long, 1" broad ; stvle

short.— Wet places and bogs, Vt. to N.J, Wise, and northward; rare.

May. (Eu.)

* * * Root mostlij biennial or annual; leaves pinnate
; flowers small, white.

5. C. hirsuta, L. (Small Bitter Cress.) Glabrous or beset with

scattered hairs, stems (3' -2° high) erect or ascending from the spreading

cluster of root-leaves ; their leaflets rounded, those of the upper leaves oblong

or linear and often confluent, all either toothed, angled, or entire ; pods linear,

very narrow, erect or ascending ; style variable.— Wet places ; common.
May -July. The ordinary form corresponds closely to the European var.

SYLVATiCA, Gaud. The typical imperfectly developed annual form, with only

4 stamens and rather strict pods, occurs very rarely. A form answering to C.

parviflora of Europe, with mostly linear leaflets and pods often erect on spread-

ing pedicels, is occasionally found in drier localities. (Eu., Asia.)

5. ARABIS, L. EocK Cress.

Pod linear, flattened
;
placentas not thickened ; the valves plane or convex

more or less 1-nerved in the middle, or longitudinally veiny. Seeds usually

margined or winged. Cotyledons accumbent or a little ol)lique.— Leases sel-

dom divided. Flowers white or purple. (Name from the countrv, Arabia^

See Linn. Phil. Dot. § 235.)
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§ 1. ARABIS proper. Seeds in one row in each cell, orbicular or nearly so,

more or less wing-margined ; cotyledons strictly accumbent.

* Loiv, chiefly biennials, diffuse or spreading from the base.

1. A. liUdoviciana, Meyer. Nearly glabrous, often annual ; leaves all

pinnately parted into oblong or linear few-toothed or entire divisions, those of

the lower leaves numerous
;
pedicels very short ; flowers small, white

;
pods

rather broadly linear, spreading, flat ; seeds winged.— Open grounds, Va. to

Mo., and southward.

* * Erect and simple leafy-stemmed biennials, ivith simple leaves, white or

whitish flowers, narrow but flattened ascending or erect pods, and nearly

wingless seeds.

2. A. patens, Sulliv. Downy with spreading hairs, erect (1-2° high);

stem-leaves oblong-ovate, acutish, coarsely toothed or the uppermost entire,

partly clasping by the heart-shaped base
;
petals (bright white, 4'' long) twice

the length of the calyx
;
pedicels slender, spreading ; pods spreading or ascend-

ing, tipped ivith a distinct style.— Penn. to central Ohio and southward ; Minn.

April, May.

3. A. hirsuta, Scop. Rough-hairy, sometimes smoothish, strictly erect

(1-2° high) ; stem-leaves oblong or lanceolate, entire or toothed, partly clasp-

ing by a somewhat arrow-shaped or heart-shaped base
;
petals (greenish-white)

small, but longer than the calyx; pedicels and pods strictly upright; style

scarcely any : immature seeds somewJiat 2-rowed.— Eocks, common, especially

northward. May, June. (Eu.)

* * * Erect and simple leafy-stemmed biennials (1 -3° high), ivith small whitish

flowers, recurved-spreading or pendulous flat pods (3-4' long), and broadly

winged seeds, their stalks adherent to the partition ; root-leaves rarely lyrate.

4 A. laevigata, Poir. Smooth and glaucous, upright ; stem-leaves partly

clasping by the arrow-shaped base, lanceolate or linear, sparingly cut-toothed or

entire
;
petals scarcely longer than the calyx

;
piods long and narrow, recurved-

spreading on ascending or merely spreading pedicels.— Rocky places, JNIaine

to Minn, and southward. May.

5. A. Canadensis, L. (Sickle-pod.) Stem upright, smooth above;

stem-leaves pubescent, pointed at both ends, oblong-lanceolate, sessile, the lower

toothed
;
petals twice the length of the calyx, oblong-linear

;
pods very flat,

scythe-shaped, hanging on rough-hairy pedicels (2" wide).— Woods and ravines

;

not rare, especially westward. June - Aug.

§ 2. TURRITIS. Seeds not so broad as the partition, in two more or less

distinct rows in each cell, at least when young; strict and very leafy-

stemmed biennials ; cardine leaves partly clasping by a sagittate base. (Our

species very glabrous, except the mostly hirsute base of the stem and the lower

leaves.)

6. A. perfoli^ta, Lam. (Tower Mustard.) Tall (2-4° high),

glaucous ; stem-leaves oblong or ovate-lanceolate, entire
;

petals yellowish-

white, little longer than the calyx ; pods very narrow (3' long) and pediceh

strictly erect ; seeds margiuless ; cotyledons often oblique. — Rocks and fields,

N. Eng to ]\Iinn. (rare), nortli and westward. (Eu.)
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7. A. COnflnis, Watson. Scarcely glaucous, 1-3° high; pubescence

below finely stellate; stem-leaves lanceolate or oblony-linear, entire (1-2' long)

with narrow auricles, or the lowest spatulate and toothed
;
petals white or

rose-color, fully twice the length of the calyx ; pedicels and ^3.t pods loosely erect,

or ascending, or even spreading ; seeds wing-margined, when mature little nar-

rower than the partition. (A. Drummondii, Man.)— From the lower St.

Lawrence to Minn., south to Conn., N. Y., and 111. — Pods 2^-^^' long, or in

a var. (T. brachycarpa, Torr.
<f-

Gray) only 1-2' long.

§ 3. PSEUDARABIS. Seeds oblong or elliptical, very small, wingless, in one

row ; cotyledons often more or less oblique. Biennial or perennial, branching

from the base.

8. A. lyr^ta, L. Mostly glabrous, except the /_yra^e-;7?"n?zaf//7rf roo^/ea^es .•

stem-leaves scattered, spatulate or linear with a tapering base, sparingly

toothed or entire; petals white, much longer than the yellowish calyx; pods

long and slender, flat, ascending or spreading.— On rocks or sandy sliores,

New Eng. to Ky. along the mountains, Minn., and northward. April -July.
— Usually biennial, but southward in the mountains decidedly perennial.

9. A. dentata, Torr. & Gray. Koughish-pubescent, slender (1 -2° high)

;

leaves oblong, very obtuse, unequally and sharply toothed ; those of the stem
numerous, half-clasping and eared at the base, of the root broader and tapering

into a short petiole
;
petals (whitish) scarcely exceeding the calyx

;
pods widely

spreading, very slender, short-stalked ; style scarcely any.— N. Y. to Mich.,

Minn., and southward. May, June.

6. DRAB A, Dill. Whitlow-Grass.

Pod oval, oblong, or even linear, flat ; the valves plane or slightly convex

;

the partition broad. Seeds several or numerous, in 2 rows in each cell, mar-

ginless. Cotyledons accumbent. Filaments not toothed.— Low herbs with

entire or toothed leaves, and white or yellow flowers
;
pubescence often stellate.

(Isame from hpa^r], applied by Dioscorides to some cress ; meaning unknown.)

§ 1. DRAB^A. Petals not notched or cleft; perennial or biennial, leafy-

stemmed
, flowers white, pods twisted when ripe.

1. D. ramosissima, Desv. Diffusely much branched and ionmngmRny
radical tufts, perennial (5-8' high), pubescent; leaves laciniate-toothed,\mea,T-

lanceolate, the lower oblanceolate , racemes corymbosely-branched
;
j)ods hairy,

oval-oblong or lanceolate (2-5" long), on slender vSpreading pedicels, tipped

with a long style.— Cliffs, Harper's Ferry, Natural Bridge, etc., Va., to Ken-

tucky River, and southward. April, May.

2. D. incana, L. Hoary-pubescent , biennial or somewhat perennial, the

radical tuft seldom branching ; leaves oblanceolate or the cauline lanceolate to

ovate, few-toothed or entire
;
pods oblong to lanceolate, usually acute and straight,

often pubescent, on short erect pedicels ; style very short or none.— Dry rocks,

Willoughby Mountain, Vt. ; also northward and far westward. (Eu.)

Var. arabisans, Watson. Caudex much branched
;
pod glabrous, acu-

minate or acute, twisted, beaked with a longer distinct style. (D. arabisans,

Michx.) — N. Vt. to western N. Y. and the shores of the upper lakes.
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§2. DRABELLA. Winter annuals ; leafy stems short ; flowers white {yellow

in u. 5) ; style none. {Leaves oblong or obovate, hairy, sessile.)

3. D. Caroliniana, Walt. Small (1-5' high); leaves obovate, entire

,

peduncles scape-like
;
petals usually twice the length of the calyx ; raceme

short or corymbose in fruit {^-V long); pods broadly linear, smooth, much

longer than the ascending pedicels.— Sandy and waste fields, E. Mass. to

Minn., and southward. March -May.— Petals often wanting in the later

racemes, especially in the var. micraxtha, Gray, with minutely rough-hairy

pods, which is found with the other, westward.

4. D. cuneif61ia, Nutt. Leaves obovate, wedge-shaped, or the lowest

spatulate, toothed ; raceme somewhat elongated in fruit (1 -3'), at length equal-

ling the naked peduncle; petals emarginate, much longer than the calyx;

pods oblong-linear, minutely hairy, longer than the horizontal piedicels.— Grassy

places, 111. to E. Kan., and southward. March, April.

5. D. braehycarpa, Nutt. Low (2-4' high), minutely pubescent;

stems leafy to the base of the dense at length elongated raceme ; leaves nar-

rowly oblong or the lowest ovate (2-4" long), few toothed or entire; flowers

small; jwds smooth, narrowly oblong, acutish (2" long), about the length of the

ascending or spreading pedicels.— Dry hills. 111., Ky., Va. {A. H. Curtlss), and

southward. April.— Petals sometimes minute, sometimes none.

6. D. nemordsa, L. Leaves oblong or somewhat lanceolate, more or

less toothed ; racemes elongated (4 - 8' long in fruit)
;
petals emarginate, small;

pods elliptical-oblong , half the length of the horizontal or widel ij-spreading pedi-

cels, pubescent or smooth.— Fort Gratiot, Mich., N. Minn., and westward. (Eu.)

§ 3. ER6pHILA. Petals 2-cleft. [Annual or biennial; flowera white.)

D. vEKNA, L. (Whitlow-Grass.) Small (scapes 1 -3' high); leaves all

radical, oblong or lanceolate ; racemes elongated in fruit ; pods varying from
round-oval to oldong-lauceolate, smooth, shorter than the pedicels.— Sandy
waste places and roadsides. April, May. (Nat. from Eu.)

7. ALYSSUM, Tourn.

Pod small, orbicular, with only one or two wingless seeds in a cell ; valves

nerveless, somewhat convex, the margin flattened. Flowers yellow or white

Filaments often toothed. Cotyledons accumbent. (Greek name of a plant

reputed to check the hiccup, as the etymology denotes.

)

A. MARfxiMUM, L. (Sweet Alvsstm), witb green or slightly hoary

linear leaves, honey-scented small white flowers, and 2-seeded pods, commonly
cult., begins to be spontaneous soutliAvard. (Adv. from Eu.)

A. CALYcixuM, L., a dwarf hoarv annual, with linear-spatulate leaves, pale

yellow or Avhitish petals little exceeding the persistent calyx, and orl)icular

sharp margined 4-seeded pod, the style minute, occurs occasionally in grass-

land. (Adv. from Eu.)

8. LESQUERELLA, Watson.

Pod mostly globular or inflated, with a broad orbicular to ovate hyaline

partition nerved to the middle, the hemispherical or convex thin valves nerve-

less. Seeds few or several, in 2 rows, flat. Cotyledons accumbent. Filaments

toothless.— Low herbs, hoary with stellate hairs or lepidote. Flowers mostly

yellow (Named for Leo Lesquereux.)
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1. L. globosa, Watson. Minutely hoary all over ; stems spreading or de-

cumbent from an annual or biennial root ; leaves oblong or lanceolate with

a tapering base, repand-toothed or nearly entire ; raceme at lengtli elongated,

with filiform diverging pedicels; petals light yellow; style filiform, much
longer than the small globose, acutish, about 4-seeded pod ; seeds marginless.

(Vesicaria Sliortii, Torr.) — Rocky banks, Ky. to Tenn. and Mo. May, June.

2. L. gracilis, Watson. Annual, slender
;
pul)escence very fine; leaves

narrowly oblanceolate
;
pods glabrous, suberect on ascending or curved pedi-

cels, stipitate ; style long. (Vesicaria gracilis, Hook.) — S. Kan. to Tex.

3. L. Ludoviciana, Watson. Biennial or perennial
; pubescence com-

pact ; leaves linear-oblanceolate, mostly entire
; pods pubescent, pendulous on

recurved pedicels; style long. (Vesicaria Ludoviciana, DC.) — Minn, to

Neb. and southwestward.

9. CAMELINA, Crantz. False Flax.

Pod obovoid or pear-shaped, pointed, flattish parallel to the broad parti-

tion ; valves 1-nerved. Seeds numerous, oblong. Cotyledons incumbent.
Style slender. Flowers small, yellow. (Name from x")"'^'' dwarf, and xLvov,

flax.)

C. SATivA, Crantz. Annual ; leaves lanceolate and arrow-shaped
;
pods

margined, large. A weed in tiax-fields, etc. (xVdv. from Eu.)

10. SUBULARIA, L. Awlwort.

Pod ovoid or globular, with a broad partition ; the turgid valves 1-nerved.

Seeds several. Cotyledons long and narrow, incum])ently folded transversely,

i. e., the cleft extending to the radicular side of the curvature. Style none.—
A dwarf stemless perennial, aquatic; tlie tufted leaves awl-shaped (whence

the name). Scape naked, few-flowered, 1 -3' liigh. Flowers minute, Avhite.

1. S. aquatica, L. Margin of lakes in Maine; Echo Lake, Franconia,

N. H. ; also in alpine regions of the western mountains. June, July. (Eu.)

11. NASTURTIUM, K.Br. Water-Cress.

Pod a short silKjue or a silicle, varying from oblong-linear to globular,

terete or nearly so ; valves strongly convex, nerveless. Seeds usually numer-

ous, small, turgid, marginless, in 2 irregular rows in each cell (except in N.

sylvestre). Cotyledons accumbent.— Aquatic or marsh plants, with yellow or

white flowers, and commonly pinnate or pinnatifid leaves, usually glabrous.

(Name from Nasiis tortus, a convulsed nose, alluding to the effect of its pun-

gent qualities.)

§ 1. Petals ichite, twice the length of the ca/ijx; pods linear; leaves pinno/e.

N. officixXle, R. Br. (True Water-Cress.) Perennial; stems spread-

ing and rooting ; leaflets 3 - 11, roundish or oblong, nearly entire
;
pods (6 - 8"

long) ast'ending on slender widely spreading pedicels.— Brooks and ditcher

;

escaped from cultivation. (Nat. from Eu.)

§ 2. Petals jjelloiv or yelloicish, seldom much exceeding the calijx ; pods linear,

oblong, or even ovoid or globidar ; leaves mostljj pinnatifld.

* Perennial from creeping or subterranean shoots ; flowers rather large, yellow.

N. sylvestre, R. Br. (Yellow Cress.) Stems ascending; leaves pin-

nateltj parted, tlie divisions toothed or cut, lanceolate or linear; pods (^ long)
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on slender pedicels, linear and narrow, bringing tlie seeds into one row , style

very short.— AVet meadows, Mass. to Va. ; rare. (Nat. from Eu.)

1. TS. sinuatum, Nutt. Stems low, diffuse; leaves pinnately cleft, the

short lobes nearly entire, linear-oblong; pods linear-oblong (4-6'' long), on

slender pedicels ; style slender.— Banks of the Mississippi and westward.

June.

* * Annual or biennial, rarely perennial (?), with simple Jibrous roots; Jiotcers

small or minute, greenish or yellowish ; leaves somewhat lyrate.

2 N. sessiliflorum, Nutt. Stems erect, rather simple ; leaves obtusely

incised or toothed, obovate or ohlong
;
Jloicers minute, nearly sessile; pods

elongated-oblong (5-6" long), thick; style very short.— W. HI. to E. Kan.,

Tenn., and southward. April -June.

3. N. obtUSUm, Xutt. Stems much branched, diffusely spreading,

leaves pinnately parted or divided, the divisions roundish and obtusely toothed

or repand
;
Jloicers minute, short-pedicelled ; pods longer than the pedicels, vary-

ing from linear-oblong to short-oval ; style short.— With n. 1 and 2.

4. N. pallistre, E)C. (Marsh Cress.) Stem erect; leaves pinnately

cleft or parted, or the upper laciniate ; the lobes oblong, cut-toothed
;
pedicels

about as long as the small Jloicers and mostly longer than the oblong, ellipsoid,

or ovoid pods ; style short.— Wet places or in shallow water ; common.

June -Sept.— Flowers only l-l|"long. Stems 1-3° high.— The typical

form with oblong pods is rare. Short pods and hirsute stems and leaves are

common. Var. hispidum is a form with ovoid or globular pods. (Eu.)

§3. Petals white, much longer than the calyx ; pods ovoid or globular ; leaves

undivided, or the lower ones pinnatijid ; root perennial.

5. "N. lacustre, Gray. (Lake Cress.) Aquatic; immersed leaves 1-3-

pinnately dissected into numerous capillary divisions ; emersed leaves oblong,

entire, serrate, or pinnatifid
;
pedicels widely spreading

;
pods ovoid, 1-celled,

a little longer than the style.— Lakes and rivers, N. E. New York to N. J.,

Minn., and southwestward. July -Aug.— Near N. amphibium.

IsT. Armoracia, Fries. (Horseradish.) Root-leaves very large, oblong,
crenate, rarely pinnatifid, those of the stem lanceolate ; fruiting pedicels as-

cending; pods g/obidar (seldom formed); style very short. (Cochlearia Armo-
racia, L.)— Roots large and long; a well-known condiment. Escaped from
cultivation into moist ground. (Adv. from Eu.)

12. BARBARE A, R.Br. AVixter Cress.

Pod linear, terete or somewhat 4-sided, the valves being keeled by a mid-

nerve. Seeds in a single roAv in each cell, margiuless. Cotyledons accum-

bent.— Mostly biennials, resembling Nasturtium; flowers yellow. (Anciently

called the Herb of St. Barbara.)

1. B. vulgaris, R. Br. (Co.mmon Winter Cress. Yellow Rocket.)

Smooth ; lower leaves lyrate, the terminal division round and usually large,

the lateral 1-4 pairs or rarely Avanting; upper leaves obovate, cut-toothed, or

pinnatifid at the base
;
pods erect or slightly spreading ; or in var. stricta,

appressed ; in var. arccata, ascending on spreading pedicels.— Low grounds

and roadsides ; a]>])arently introduced, but indigenous from L. SujDcrior north-

ward and westward. (Eu.)
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B. PRECOX, R, Br. (Early Winter C), with 5-8 pairs of lateral lobes
to the leaves, and longer pods on very thick pedicels,— yet probably only a
variety of tlie other,— somewhat cultivated from N. Y. southward as a winter
salad, under the name of Scurvy-Grass,— is beginning to run wild. (Eu.)

13. HESPERIS, Tourn, Rocket-

Pod linear, nearly cylindrical; stigma lobed, erect. Seeds in 1 row in each
cell, oblong, nuirginless. Cotyledons incumbent.— Biennial or perennial
with serrate sessile or petiolate leaves, and large purple flowers. (Name from
k<nv4pa, evening, from the evening fragrance of the flowers.)

H. matronAlis, L. (Da3ie's Violet.) Tall; leaves lanceolate, acuminate,
mostly petiolate

;
pods 2-4' long, spreading.— Sparingly naturalized. (Nat.

from Eu.)

14. ERYSIMUM, Tourn. Treacle Mustard,

Pod linear, 4-sided, the valves keeled with a strong midrib ; stigma broadly

lobed. Seeds in 1 row in each cell, oblong, marginless. Cotyledons (often

obliquely) incumbent.— Chiefly biennials, with yellow flowers ; the leaves not

clasping. Pubescence of appressed 2 - 3-parted hairs. (Name from ipvu, to

draw blisters.)

1. E. ^sperum, DC. (Western Wall-flower.) Minutely roughish-

hoary; stem simple, leaves lanceolate to linear, entire or somewhat toothed;

pods nearly erect or widely spreading on short pedicels, elongated (3-4' long),

exactly 4-sided; stigma 2-lobed.— Ohio (on limestone cliffs) to 111., Ark.,

S. D., and common westward. June, July.— Plant stout, 1-2° high; the

crowded bright orange-yellow flowers as large as those of the Wall-flower.

Petals orbicular, on very slender claws.

2. E. cheiranthoides, L. (Worm-seed Mustard.) ]\Iinutely rough-

ish, branching, slender ; leaves lanceolate, scarcely toothed ; flowers small

;

pods small and short (7 - 12" long), very obtusely angled, ascending on slender

divergent pedicels.— Banks of streams, Mass. to Penn., Minn., and northward.

July. (Eu.)

3. E. parviflorum, Nutt. Stem erect, often simple; leaves linear-

oblanceolate, entire or the lowe.st coarsely toothed; flowers small (3" long);

pods narrow, 1 - 2^' long, ascending on short pedicels. — Minn, to Kan. and

westward.

15. SISYMBRIUM, Tourn. Hedge Mustard^

Pod terete, flattish or 4-6-sided, the valves 1-3-nerved; stigma small,

entire. Seeds oblong, marginless, in 1 or 2 rows in each cell. Cotyledons

incumbent. Calyx open.— Flowers small, white or yellow. Pubescence

spreading. (An ancient Greek name for some plant of this family.) Ours

are mostly annuals or biennials

1. S. hllinile, Meyer. Perennial, branching from the base, sparingly

pubescent, 6' higli or less ; leaves narrowly oblanceolate, mostly coarsely and

sharply toothed ; flowers white or rose-color
;
pods very narrow, subterete,

4 - 9" long, ascending on short pedicels, beaked with a short style ; seeds

1-ranked. (Arabis petraea, 3lan., not i«??i. ) — Willoughby Mountain, Vt.

;

Canada and westward. (N. Ada.)
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2. S. canescens, Nutt. (Tansy Mlstard.) Leaves 2-pinnatiJid, often

hoarj or dowuy, the divisions small and toothed; flowers yellowish, very

small; pods in long racemes, oblong-club-shaped or oblong-linear, shorter

than their mostly horizontal pedicels; seeds 2-ranked in each cell.— Penn

and X. Y. to Lake Superior, thence southward and westward. June - Aug.

S. Sophia, L. A similar hoary species, with decompound leaves; pods

slender, 6-15" long, ascending ;' seeds 1-ranked. — Sparingly naturalized

^•om Europe.

S. officinXle, Scop. (Kedge Mustard.) Leaves runcinate ; flowers

v/erv small, pale yellow; pods awl-shaped, close pressed to the stem, scarcely

acaiked.— AVaste' places. May - Sept.— An unsightly branched weed, 2 - 3°

high. (Nat. from Eu.)

S. ThaliXxa, Gaud. (Mouse-ear Cress.) Leaves ohovate or oblong, entire

or barely touthed ; flowers white
;
pods linear, somewhat 4-sided, longer than

the slender spreading pedicels.— Old fields and rocks, Mass. to Kan. April,

May.—A span high, slender, branched, hairy at the l^ase. (Xat. from Eu.)

S. AlliA.ria, Scop. Stout, erect ; leaves reniform to ovate-cordate, coarsely

repand-dentate ; flowers white
;
pods tapering, 1 - 2' long, ascending on very

stout spreading pedicels.— Near GeorgetoAvn, D. C. (Nat from Eu.)

16. THELYPODIUM, Endl.

Pod terete or teretish; valves 1 -nerved; stigma mostly entire. Seeds in 1

row in each cell, oblong, marginless. Cotyledons obliquely incumbent.

—

Stout biennials or perennials, with mostly large purplish or white flowers.

Leaves or petioles often auricled at base. (Name from erj\vs, female, and

irovSffoot, the ovary in some species being stipitate.)

1. T. pinnatifldum, Watson. Glabrous (1-3° high), often branched

above; root-leaves round or heart-shaped, on slender petioles; stem-leaves

auricled, ovate-oblong and ovate-lanceolate (2 - 6' long), sharply and often

doubly toothed, tapering to each end, the lower into a winged petiole, rarely

bearing a pair or two of small lateral lobes; flowers purplish; pods 1-H'
long, on short diverging pedicels, pointed by a short style. (Arabis hesperid-

cides, Graij.) Alluvial river-banks, W. Pa. to Minn., Mo., and southwestward-

May, June.

17. BRASSICA (Brassica and Sinapis), Tourn.

Pod linear or oblong, nearly terete or 4-sided, with a stout 1 -seeded beak or

a rigid style; valves 1-5-nerved. Seeds globose, 1-rowed. Cotyledons

incumbent, folded around the radicle.— Annuals or biennials, with yellow

flowers. Lower leaves mostly lyrate, incised, or pinnatifid. (The Latin name
of the Cabbage. Sinapis is the Greek aivain, which is said to come from the

Celtic nap, a turnip.)

B. SixAFisTRUM, Boiss. (or SinXpis arvensis, L.,the English Charlock),
with knotty pods, fully one third occupied by a stout 2-edged beak (which it

either empty or 1 -seeded), the upper leaves barely toothed, is a noxious

weed in grain-fields, from N. Eng. to Penn. and N. Y. westward. (Adv. from

Eu.)

B. (or SinXpis) Xlba. (White Mustard.) Pods bristly, ascending on

spreading pedicels, more than half its length occupied by the sword-shaped 1-

seeded beak ; leaves all pinnatifid ; seeds pale. (Cult, and adv. from Eu.)

B. (or SixXpis) nigra, Koch. (Black Mustard.) Pods smooth (i' long),

4-coniered (the valves only 1 -nerved), erect on appressed pedicels forming a

slender raceme, tipped with a stout persistent style ; seeds dark brown, smaller
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and more pungent than in the last; lower leaves with a large terminal lobe
and a few small lateral ones.— fields and waste places. (Adv. from Eu.)

B. CAMPESTRis, L., in the form of the Ki tabaga and the Turnip, some-
times persists a year or two in neglected grounds.

18. CAP SELL A, Medic. Shepherd's Purse.

Pod obcordate-triangular, flattened contrary to the narrow partition ; the
valves boat-shaped, wingless. Seeds numerous. Cotyledons incumbent. - -

Annuals; flowers small, white. (Name a diminutive of capsa, a box.)

C. Bursa-past6ris, Moench. Root-leaves clustered, pinnatifid or toothed;
stem-leaves arrow-shaped, sessile.— Waste places ; the commonest of weeds.
April -Sept. (Nat. from Eu.)

19. THLASPI, Tourn. Pexnycress.

Pod orbicular, obovate, or obcordate, flattened contrary to the narrow par-
tition, the midrib or keel of the boat-shaped valves extended into a wing.
Seeds 2 - 8 in each cell. Cotyledons accumbent. Petals equal.— Low plants,
with root-leaves undivided, stem-leaves arrow-sliaped and clasping, and small
white or purplish flowers. (Ancient Greek name, from 0Ada>, to crush, from
the flattened pod.)

T. ARVENSE, L. (Field P. or Mithridate Mustard.) A smooth an-
nual, with broadly winged pod .3' in diameter, several-seeded, deeply notched
at top; style minute.— Waste places; rarely naturalized. (Nat. from Eu.)

20. LEPIDIUM, Tourn. Pepperw^ort. Peppergrass.

Pod roundish, much flattened contrary to the narrow partition ; the valves

boat-shaped and keeled. Seeds solitary in each cell, pendulous. Cotyledons

incumbent, or in n. 1 accumbent! Flowers small, white or greenish. (Name

from \ciriStou, a little scale, alluding to the small flat pods.)— Ours are

annuals or biennials, except the last.

« Leaves all with a tapering base, the tipper linear or lanceolate and entire, the

loiter and often the middle ones incised or pinnatijid ; pods orbicular or oval,

with a small notch at the top ; the stijle minute or none ; stamens only 2.

1. L. Virginicum, L. (Wild Peppergrass.) Cotijledons accumbent

and seed minutely margined
;
pod marginless or obscurely margined at the

top; petals present, except in some of the later floAvers.— June -Sept. A
common roadside weed, which has immigrated from farther south.

2. L. intermedium, Gray. Cotyledons incumbent as in the following

;

pod minutely icing-margined at the fop ,• petals usually minute or wanting;

otherwise nearly as in n. 1. — Dry places, from western N, Y. and N. 111.,

north and westward.

L. ruderA-LE, L. More diffuse, the smaller and oval pods and the seeds

marginless ; petals ahrays icanting.— Roadsides, near Boston, Philadelphia,

etc.; not common. (Adv. from Eu.)

* * Stem-leaves icith a sagittate partly clasping base, rather croivded.

L. CAMPESTRE,Br. Miuutelv so/i' downy.- leaves arrow-shaped, somewhat
toothed ;

pods ovate, winged, rough, the style longer than the narrow notch.—
Old fields, Mass. and N. Y. to Ya. ; rare. (Nat. from Eu.)

L. DrIba, L. Perennial, obscurely hoary; leaves oval or oblong, the

upper with broad clasping auricles ; flowers corymbose
;
])ods heart-shaped,

wingless, thickish, entire, tipped with a conspicuous style.— Astoria, near New
York, D. C. Eaton. (Adv. from Eu.)
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21. SENEBIERA. DC. Wart-Cress. SwixeCress.

Pod flattened contrary to the narrow partition ; the ^.wo cells indehiscent

and falling away at maturity from the partition as closed nutlets, strongly

wrinkled or tuberculate, 1 -seeded. Cotyledons narrow ai:d incumbently folded

transversely. Low and diffuse or prostrate annuals or biennials, with minute
whitish flijwers. Stamens often only 2. (Dedicated to J . ISenehier, a distin-

guished vegetable physiologist.)

S. DfDYMA, Pers. Leaves 1 - 2-pinnately parted
;
pods notched at the apex,

rough-wrinkled .— Waste places, at ports, E. Mass. to Va., etc. ; an immigrant
from farther south.

S. Corox6pus, DC. Leaves less divided, with narrower lobes
;
pods not

notched at the apex, tuberc/ed.— At ports, R. 1. to Va., etc. (Adv. from Eu.)

22. CAKILE, Tourn. Sea-Rocket.

Pod short, 2-jointed across, fleshy, the upper joint separating at maturity
j

each indehiscent, 1-celled and 1-seeded, or the lower sometimes seedless. Seed

erect in the upper, suspended in the lower joint. Cotyledons obliquely accum-

bent.— Seaside fleshy annuals. Flowers purplish. (An old Arabic name.)

1. C. Americana, Nutt. (American Sea-Rocket.) Leaves obovate,

sinuate and toothed ; lower joint of the fruit obovoid, emarginate ; the upper

ovate, flattish at the apex.— Coast of the Northern States and of the Great

Lakes. July - Sept.— Joints nearly even and fleshy when fresh ; the upper

one 4-angled and appearing more beaked when dry.

23. RAPH ANUS, Tourn. Radish.

Pods linear or oblong, tapering upward, indehiscent, several-seeded, contin-

uous and spongy within between the seeds, or necklace-form by constriction

between the seed's, with no proper partition. Style long. Seeds spherical and

cotvledons conduplicate, as in Brassica. — Annuals or biennials. (The an

cient Greek name from pa, quickly, and (paivu, to appear, alluding to the

rapid germination.)

R. Raphanistrum, L. (Wild Radish. Jointed Charlock.) Pods

necklace-form, long-beaked ; leaves lyre-shaped, rough
;
petals yellow, turning

whitish or purplish, veiny.—A troublesome weed in fields, E. New Eng. to

Penn. (Adv. from Eu.)

Order IL CAPPARIDACE^^. (Caper Family.)

Herbs (when in northern regions), with cruciform flowers, hut 6 or more

not tetradynamous stamens, a 1-celled pod with 2 parietal i^acentCB, and

kidneij-shaped seeds.— Pod as in Cruciferae, but with no partition ; seeds

similar, but the embryo coiled rather than folded. Leaves alternate,

mostly palmately compound. — Often with the acrid or pungent qualities

of CruciferaB (as in capers, the flower-buds of Cdpparis spinosa).

1 Polanisia. Stamens 8 or more Pod many-seeded, not or scarcely stipitate.

2. Cleome. Stamens 6. Pod linear, many-seeded, long-stlpitate.

3. Cleomella. Stamens 6. Pod very short, rhomboidal, few-seeded, long-stipitate.

L POLANISIA, Haf.

Petals with claws, notched at the apex. Stamens 8 - 32, unequal. Recep-

tacle not elongated, bearing a gland behind the base of the ovary. Pod linear
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or oblong, veiny, turgid, many-seeded.— Fetid annuals, with glandular or

clammy hairs. Flowers in leafy racemes. (Name from ttoAus, vianij, and
aviaos, unequal, points in which the genus differs in its stamens from Cleome.)

1. P. graveolens, Raf. Leaves with 3 oblong leaflets; stamens about

11, scarcely exceeding the petals; style short; pod slightly stipitate. — Grav-

elly shores, from Conn, and W. Vt. to Minn, and Kan. June- Aug.— Flowers

small (2 - 3" long) ; calyx and filaments purplish
;
petals yellowish-white.

2. P. trachysperma, Torr. & Gray. Flowers larger (4-5" long), the

stamens (12-16) long-exserted ; style 2 -3" long; pod sessile; seeds usually

rough.— Iowa to Kan. and westward.

2. CLEOME, L.

Petals entire, with claws. Stamens 6. Feceptacle somewhat produced be-

tween the petals and stamens, and bearing a gland behind the stipitate ovary.

Pod linear to oblong, many-seeded.— Our species a glabrous annual, w ith

3-foliolate leaves, leafy-bracteate racemes, and rose-colored or white flowers.

(Xame of uncertain derivation, early applied to some mustard-like plant.)

1. C. integrifolia, Torr. & Gray. Calyx 4-cleft
;
petals with very short

claws , leaflets narrowly lanceolate to oblong ; bracts simple
;
pod oblong to

linear, 1-2' long, the stipe as long as the pedicel.— ]Miun. to Kan. and west-

ward ; N. 111. Flowers shoAvy ; 2 - 3^ high.

3. CLEOMELLA, DC.

Differing from Cleome in the clawless petals, giandless receptacle, and the

short few-seeded pod with more or less distended or even conical valves.

Flowers small, yellow. (Xame a diminutive of Cleome.)

1. C. angustifolia, Torr. Glabrous, 1-2° high; leaflets (3) and simple

bracts linear to linear-lanceolate, acute
;
pod rhomboidal, the valves very

bluntly conical; stipe shorter than the pedicel.— Kan. to Tex. and westward.

Order 12. RESEDACE^E. (Mignonette Family.)

Herbs, loith unsymmetrical 4 - 1-merous small flowers, a fleshy 1-sided

hypogynous disk between the petals and the (3-40) stamens, bearing the

latter. Calyx not closed in the bud. Capsule 3 - 6-lobed, 3 - 6-horned, 1-

celled with 3 - 6-parietal placentce, opening at the top before the seeds (which
are as in Order 11) are full grown.— Leaves alternate, with only gland?
for stipules. Flow^ers in terminal spikes or racemes. — A small and unim
portant farail}'. of the Old World, represented by the Mignonette (Reseda
o/lorata) and the Dyer's Weed.

1. RESEDA, Tourn. Mignoxette. Dyer's Rocket.

Petals 4-7, cleft, unec{ual. Stamens 12-40, on one side of the flower.

(Name from resedo, to calm, in allusion to supposed sedative properties.)

R. LuTi:oLA, L. (Dyer's Weed or Weld.) Leaves lanceolate; calyx
4-parted

;
petals 4, greenish-yellow ; the upper one 3 - 5-cleft, the two lateral

3-cleft, the lower one linear and entire ; capsule depressed.— Roadsides, N. Y.,

Otc.— Plant 2° high. Used for dyeing yellow*. (Adv. from Eu.)

R. LtrxEA, L, Leaves irregularly pinnately parted or bipinuatifid ; sepals
and petals 6, stamens 15-20. — Nantucket, Mass., and ballast-grounds.
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Order 13. CISTACE^. (Rock-rose Family.)

Low shrubs or herbs, ivith regular Jlowers, distinct and hypogynous mostly

indefinite stamens, a persistent calyx, a 1-celled 3 - 5-valved capsule with as

many parietal placentce borne on the middle of the valves, and orthotropous

albuminous seeds.— Sepals 5 ; the two external much smaller, bract-iike,

or sometimes wanting ; the three others a little twisted in the bud. Pe-

tals 3 or 5, convolute in the opposite direction from the calyx in the bud.

Anthers short, innate, on slender filaments. Style single or none. Ovules

few or many, on slender stalks, with the orifice at the apex. Embryo

long and slender, straightish or curved, in mealy albumen ; cotyledons

narrow. — Leaves simple and mostly entire, the lower usually opposite,

and the upper alternate. Inert plants.

1. Heliantliemuui. Petals 5, crumpled in tlie bud, fugacious (or none). Stigma nearly

sessile. Stamens and ovules numerous in the petal-bearing flowers.

2. Hudsonia. Petals 5, fugacious. Stamens 9 -30. Style long and slender. Pod strictly

1-oelled, 2-6-seeded. Heath-like.

3. liCchea. Petals 3, persistent. Stamens 3-12. Style none. Pod partly 3-celled, the

imperfect partitions bearing broad 2-seeded placentae.

1. HELIANTHEMUM, Toum. Rock-rose.

Petals 5, crumpled in the bud, fugacious. Styles short or noue in our spe-

cies; stigma 3-lobed. Capsule strictly 1-celled. Embryo curved iu the form

of a hook or ring.— Flowers iu most N. American species of two sorts, viz.,

primary or earlier ones, with large petals, indefinitely numerous stamens, and

many-seeded pods; and secondary, or later ones, which are much smaller and

in clusters, with small petals or none, 3-10 stamens, and much smaller 3-

few-seeded pods. The yellow flowers open only once, in sunshine, and cast

their petals by the next day. (Name from ^\ios, the sun, and &ueefj.ov,fiou:er.)

1. H. Canadense, Michx. (Frost-weed.) Petal-bearing fiowers soli-

tary ; the small secondary fiowers clustered in the axils of the leaves, nearly ses-

sile ; calyx of the large flowers hairy-pubescent, of the small ones hoary, like

the stem and lower side of the lanceolate-oblong leaves.— Sandy or gravelly

dry soil, iNIaine to Minn, and southward. June - Aug.— Stems at first simple.

Corolla of the large flowers 1' wide, producing pods 3" long
;
pods of the smaller

flowers not larger than a pin's head. A variety is more hoary, and with a

stronger tendency to multiply the minute clustered flowers. Late in autumn

crystals of ice shoot from the cracked bark at the root, whence the popular

name.

2. H. COrymbosum, Michx. Flowers all clustered at the summit of the

stem or branches, the petal-bearing ones at length on slender stalks ; calyx

woolly.— Pine barrens, N. J. and southward along the coast.

2. HUDSONIA, L.

Petals 5, fugacious (lasting but a day), much larger than the calyx. Sta-

mens 9-30. Style long and slender; stigma minute. Pod oblong, enclosed

in the calyx, strictly 1-celled, with 1 or 2 seeds attached near th.e base of each

nerve-like placenta. Embryo coiled into the form of a closed hook. — Bushy



CISTACE^, (rock-rose FAMILY.) 77

heath-like little shrubs (seldom a foot high), covered all over with the small

awl-shaped or scale-like alternate ])ersistent downy leaves, producing numerous
(small but showy) bright yellow flowers crowded along the upper part of the

branches. (Named in honor of \Vm. Hudson, an early English botanist.)

1. H. erieoides, L. Downy but greenish; leaves slender, awl-shaped,

loose ; flowers on slender naked stalks ; ovary hairy.— Dry sandy soil near

the coast, E. ]Maine to Va. ; N. Conway, N. H. {Miss Minns.) ^lay.

2. H. tomentosa, Xutt. Hoary with down ; leaves oval or narrowly

oblong, 1'' long, close-pressed and imbricated; flowers sessile or some short-

peduucled.— Sandy shores, Maine to Md., and along the Great Lakes to

Minn. ; rarely on banks of streams inland. May, June.

3. LEG HE A, Kalm. Pixweed.

Petals 3, narrow, flat in the bud, not longer than the calyx, withering-per-

sistent. Stamens 3-12. Style scarcely any; stigmas 3, plumose. Pod

globular, partly 3-celled ; the 3 broad and thin placentae borne on imperfect

partitions, each bearing 2 seeds on the face toward the valve ; in our species

the placeutEe curve backward and partly enclose the seeds. Embryo straight-

ish. — Homely perennial herbs, with very small greenish or purplish flowers,

in summer. (Named in honor of John Leche, a Swedish botanist.)

* Pubescence villous, spreading ; leaves oblong ; flowers very short-pedicelled in

cijmulose clusters.

1. L. major, Michx. Stem upright (1-2° high), stout, simple, very

leafy, producing slender prostrate branches from the base ; leaves elliptical,

mucronate-pointed, alternate and opposite or sometimes whorled ; flowers

densely crowded
;
pedicels shorter than the very small depressed-globose pod

;

sepals narrower than its valves. — Sterile grounds; common, especially south-

ward.

* * Pubescence oppressed , leaves narrower; /lowers paniculate.

-t- Leaves comparatively short, broad, and thin; panicles leafy.

2. L. thymifdlia, Michx. Erect, about 2° high; stem-leaves oval or

oblong (3 - 6" long), commonly somewhat hairy, some whorled or opposite,

those of the rather crowded panicles more linear
;
pod obovate-globose, one of

the narrow outer sepals often longer. (L. Novte-Ciesarese, ^usftn.)

—

Dry

grounds near the coast, E. Mass. to Fla.

-t- "t- Leaves frmer, narrow, the canline linear to slender-subulate ; panicles more

nal:ed and racem form.

^ Fruiting calyx globidar or broadly ovoid : pod rather large, nearly globose.

3. L. minor, L. Rather strict, 1° high or more, usually glabrate in age,

leaves of radical shoots lanceolate, rigid, 2-3" long, the cauline linear, 6-9"

long; pod about T' high. — Dry and sterile ground ; common.

Var. maritima, Gray in herb. Stouter and more rigid , leaves of radical

shoots thicker, linear, hoary, the cauline puberulent or glabrous calyx canes-

cent. (L. thymifolia, Pursh. : L. maritima, Leggett.) — Sandy soil near the

coast, Mass. to Ga.

4. L. tenuifolia, ^lichx. Low, slender and diffuse, minutely pubescent

or glabrous ; leaves all small and very narrow , flowers mostl\' on very short
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pedicels, diffusely racemose-paniculate; sepals without lateral ribs; pod ovoid

globose.— Dry, sterile soil, E. Mass. to Mo., and southward.

•>-* ++ Smaller-Jioicered ; fruiting calyx narrower ; pod ellipsoidal.

5. L. racemulosa, Lam. Erect, soft-pubescent when young, soon nearly

glal)rous ; leaves of radical shoots narrowly oblong, the cauline oblong-linear,

4 - 6" long ; inflorescence loose and diffuse ; fruiting calyx glabrous.— Dry
and rocky soil, Long Island to Ky., and southward.

Order 14. VIOLACE^E. (Violet Family.)

Herbs, ivith a somewhat irregular \-spurred corolla of b petals, 5 hypo-

gynous stamens with adnate introrse anthers conniving over the pistil, and

a 1-celled S-valced pod icith 3 parietal placentce. — Sepals 5, persistent.

Petals imbricated in the bud. Stamens with their short and broad fila-

ments continued beyond the anther-cells, and often coherent with each

other. Style usually club-shaped, with the simple stigma turned to one

side. Valves of the capsule bearing the several-seeded placenta? on their

middle; after opening, each valve as it dries folds together lengthwise

firmly, projecting the seeds. Seeds anatropous, rather large, with a hard

seed-coat, and a large and straight embryo nearly as long as the albu-

men ; cotyledons flat.— Leaves alternate, with stipules. Flowers axil-

lary, nodding. (Roots slightly acrid or emetic.)

1. Viola. Sepnls auricled. Lower petal spurred. Stamens distinct, the 2 lower spurred.

2. Solea. Sepals not auricled. Petals equal in length. Stamens united into a sheath.

3. lonidium. Sepals not auricled. Petals very unequal. Filaments distinct, the anthers

merely connivent.

1. VIOLA, Tourn. Violet. IIeart's-ease.

Sepals extended into ears at the base. Petals somewhat unequal, the lower

one spurred at the base. Stamens closely surrounding the ovary, often sliglitly

cohering with each other ; the two lower bearing spurs which project into the

spur of the corolla. Besides these conspicuous blossoms, which appear in

spring, others are produced later (especially in the stemless species), on shorter

peduncles or on runners, usually concealed under the leaves ; these never open

Dor develop petals, but are fertilized in the bud, and are far more fruitful than

the ordinary blossoms. (The ancient Latin name of the genus.)

§ 1. Perennials ; stipules never leaflike, the lower more or less scarious.

* Stemless, the leaves and scapes directlyfrom a rootstock orfrom runners.

*- Stigma large, naked, not beaked ; stolons none ; rootstock short and thick.

1. V. pedata, L. (Bird-foot V.) Xearly smooth ; rootstock erect, not

scaly; leaves all 3-5-divided, or the earliest only parted, the lateral divisions

2-3-parted, all linear or narrowly spatulate, sometimes 2-3-toothed or cut at

the apex; flower large, V broad, pale or deep lilac-purple or blue.— Sandy

or gravelly soil, New Eng. to Minn., and southward.— Var. ijicolor, Pursh,

a very handsome variety, with the two upper petals deep violet, and as it were

velvety, occurs sparingly from Mass. to Md. ; most common in Md., on shale
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«- -t- Stl(jma small, naked, often beaked or pointed.

++ Rootstock Jieshij and thickened, never Jilijbrm nor producing runners ; flowers

violet or purple {rarely ivhite) ; lateral petals bearded.

2. V. pedatiflda, G. Dou. Leaves all palniately or pedately 5 - 7-parted

;

divisions 2 - .3-cleft ; lobes linear ; otherwise like n. 3. (V. delpliiuifolia, Nutt.)

— Rich prairies, or more often in dry poor land. 111. to Kan. and Minn.

3. V. palmata, L. (Common Blue V.) Glabrous to villous-pubesceut

;

early lea\"es roundish-cordate or reuiform and merely crenate, the sides rolled

inward when young, the later very various, palmately or pedately or has-

tately lobed or parted, the segments obovate to linear. (V. cucullata, var.

palmata, Grai/.) — Moist or dryish, especially sterile, ground ; very common.

Var. cucullata, Gray. Later leaves merely crenate, not lobed. (V. cu-

cullata. Ait.)— Low grounds; common everywhere. Both forms are very

variable in the size and shape of the leaves and sepals, and in the size and

color of the flowers, which are deep or pale violet-blue or purple, sometimes

white or variegated with white,

4. V. sagittata, Ait, (Akrow-leaved v.) Smoothish or hairy ; leaves

on short and margined, or the later often on long and naked petioles, varying

from oblong-heart-shaped to halberd-shaped, arrow-shaped, oblong-lanceolate

or ovate, denticulate, sometimes cut-toothed near the base, the lateral or occa-

sionally all the (rather large purple-blue) petals bearded; spur short and

thick; stigma beaked.— Dry or moist sandy places, New Eng. to Minn., and

southw^ard. Some forms pass into the last.

++ ++ Rootstocks long and fliiform, extensively creeping.

= Flowers blue or purple.

5. V. Selkirkli, Pursh. (Great-spureed V.) Small and delicate;

the filiform rootstock fibrose-rooted, no runners above ground ; smooth, ex-

cept the round-heart-shaped crenate leaves, which are minutely hairy on the

upper surface and have a deep narrowed sinus ; spur very large, thickened at

the end, almost as long as the beardless pale violet petals.— Damp and shady

soil, N. Maine to W. Mass., central N. Y., L. Superior (Bobbins), and north-

ward ; rare.— Scapes and petioles 1 - 2', the leaf i - 1 i' long, thin ; the spur 3"

long. (Eu.)

6. V. pallistris, L. (Marsh Y.) Smooth; leaves round-heart-shaped

and kidney-form, slightly crenate ; flowers (small) pale lilac wuth purple

/Streaks, nearly beardless ; spur very short and obtuse.— Alpine summits of

the White Mountains, X. H., and high northward. June, (Eu.)

Y. odorXta, L. (Sweet Yiolet), cultivated in gardens, from Europe,
belongs near this group, and is sparingly spontaneous in some places.

= ^ Floivers ivhite {small, short-spurred), mostly with brown-purple veins ; lateral

petals bearded or beardless. Species apparently confluent.

7. V. blanda, Willd. (Sweet "White Y.) Commonly glabrous ; leaves

round-heart-shaped or kidney-form
;
petals mostly beardless, the lower strongly

veined.— Damp places, everywhere. Flowers faintly sweet-scented.

Yar, palustriformis. Gray. The larger form ; upper surface of the

leaves sparsely and finely hairy
;
petals 5" long, oftener bearded, less dis-

tinctly veiJ^^d.— Shaded mossy ground, N. Eng. to Del., and westward.
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Var. renifblia, Gray. Slightly or strongly pubesceut with soft spread

iug hairs; leaves rouud-reuiform
;

petals usually beardless. (V. reuifolia,

Gray.) -^ Maiue to Mass., western N. Y., Lake Superior, etc.

8. V. primulsefdlia, L. (Primrose-leaved V.) Smooth or a little

pubescent ; leaves oblong or ovate, abrupt or somewhat heart-shaped at the

base
;
petals often acute, the lateral ones usually sparingly bearded.— Damp

or dry soil, N. Eng. to Fla., toward the coast.

9. V. lanceolata, L. (Lance-leaved Violet.) Smooth ; leaves lan-^

ceolate, erect, blunt, tapering into a long-margined petiole, almost entire

;

petals beardless. — Damp soil ; common, especially eastward.

== = == Flowers yellow.

10. V. rotundifolia, Michx. (Round-leaved Violet.) Leaves round-

ovate, heart-shaped, slightly crenate ; lateral petals bearded and marked with

brown lines; spur very short.— Cold woods, Maine to Minn., and south along

the Alleghanies.—Smoothish ; leaves 1' broad at flowering, increasing to 3

or 4' in the summer, then lying flat on the ground, sliining above.

* * Leafy-stemmed ; all perennial with short rootstocks,

H- Loiv, atjirst nearly stemless ; JJoicers yellow ; stigma concave, bearded.

11. V. Nuttallii, Pursh. Pubescent or nearly glabrous ; leaves ovate to

oblong-lanceolate, obtuse, entire or slightly crenate, decurrent on the petiole.

— Central Kansas and westward.

•f- -1- Stems erect, without root-leaves , stipules entire ; spur very short ; stigma

heoMess, pubescent.

++ Stems naked below ; flowers yellow.

12. V. pubeseens, Ait. (Downy Yellow v.) Softlv pubescent (6-

12' high) ; leaves very broadly heart-shaped, toothed^ somewhat pointed; stip-

ules ovate or ovate-lanceolate, large ; lower petals veined with purple, capsule

oblong to globular, glabrous or tomentose.— Woods ; common.— Var. sca-

BRiiTSCULA, Torr. & Gray, smaller and greener, slightlv pubescent (4-10'

high).— R. I. to Ky , and southwestward.

13. V. hastata, Michx. (Halberd-leaved V.) Nearly glabrous, slen

der (4- 10' high) ; stem-leaves halberd-shaped or oblong-heart-shaped, slightly

serrate, acute ; stipules ovate, small. — Woods, N. Ohio (near Painesville,

Miss Shattuck), mountains of Penn., and soutliward ,• rare.

++ •*-* Stems more leafy and prolonged ; flowers white or purplish

14. V. Canadensis, L. (Canada V.) Upright (1-2° high); leaves

heart-shaped, pointed, serrate ; stipules ovate-lanceolate, entire
;
petals white or

whitish inside, the upper ones mostly tinged with violet beneath, the lateral

bearded. — Rich woods ; common northward and along the Alleghanies.

May -Aug.

I- H- -I- Stems erect or spreading (at flrst nearly acaulescent) ; stipides fringe-

toothed ; spur oblong to cylindrical : stigma naked.

15. V. striata, Ait. (Pale V.) Stems angular, a.scending (6-10' high);

leaves heart shaped, finely serrate, often acute; stipules oblong-lanceolate,

large; spur thickish. much shorter than the cream-colored or white petals, the
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lateral ones bearded, the lower striped with purplish lines ; stigma beaked.—
Low grounds, W. New Eng. to Minn, and Mo., and southward in the moun-
tains. April -Oct.

16. V. rostr^ta, Fursh. (Long-spurred V.) Stems ascending (.3-6'

high) ; leaves roundish-heart-shaped, serrate, the upper acute ; stipules lan-

ceolate, large ; spur slender (^' long), longer than the pale violet beardless

petals ; style straight and slender ; stigma terminal, beakless.— Shaded hill-

sides, N. New Eng. to Mich., and southward in the Alleghanies ; rather rare

June, July.

17. V. canlna, L., var. Muhlenbergii, Gray. (Dog V.) Low (3 -8'

high), mostly glabrous ; stems ascending, mostly simple, from the base at

length producing creeping branches ; leaves heart-shaped, or the loAvest kid-

ney-form, crenate, the uppermost slightly pointed ; stipules lanceolate ; spur

cylindrLcal, half the length of the light violet petals, the lateral ones slightly

bearded ; stigma beaked.— Damp or wet shady places ; common. May -

July. (Eu.) — Var. puberula, Watson in herb. Finely puberulent ; leaves

mostly ovate and acutish with a cordate base, often small ; flowers small and

mostly cleistogamous.— Sandy or stony shores and islands of Lakes Huron and

Superior. {Robhns, Eyigelmann, etc.)— Var. MULXiCAtiLis, Gray. Depressed

and stoloniferous ; flowers mostly cleistogamous ; leaves small, suborbicular

to reniform.— Ky. to Fla. and Tex.

§ 2. Leaf-bearing throughout from an annual, biennial, or sometimes short-lived

perennial root ; the stipules large, leaf4ike and lijrate-pinnatifd.

V. TRICOLOR, L. (Faxsy. Heart's-ease.) Stem angled and branched

;

leaves roundish, or the upper oval and the lowest heart-shaped, crenate or

entire
;
petals variable in color or variegated (yellow, whitish, violet-blue and

purple) ;— in var. arvensis shorter or little longer than the calyx.— Dry or

sandy soil, N. Y. to Iowa, Kan., and southward; the variety sometimes seem-
ing like a native plant. April- Sept. (Nat. from Eu.)

2. SOXjSA, Spreng., in part. Green Violet.

Sepals not prolonged at the base. Fetals nearly equal in length, but the

lower one larger and gibbous or saccate at the base, more notched than

the others at the apex. Stamens completely united into a sheath enclosing

the ovary, and bearing a broad gland on the lower side. Style hooked at the

summit.— A homely perennial herb, with stems leafy to the top, and 1-3

small greenish-white flowers in the axils, on short recurved pedicels. (Named
in honor of TT^. Sole, author of an essay on the British Mints.)

1- S. concolor, Ging. Flant 1 -2° high; leaves oblong, pointed at both

ends, entire; pod T long. — Woods, N. Y. to Kan., and southward. June.

3. lONIDIUM, Vent.

Sepals not prolonged at base. Fetals very unequal, the two upper shorter,

the lower longest and largest, concave at base, contracted in the middle. Fila-

ments distinct, the two lower with a scale-like gland or spur at base ; anthers

merely connivent — Ferennials, branching and leafy, with alternate and op-

posite leaves, and small axillary flowers. (Name from tov, violet, and e?5o5,

appearance.)
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1. I. polygalaefolium, Vent. Stems low, from a woody base ; leaves

linear to oblauceolate, or the lower obovate, entire, the stipules leaf-like or

small or none ; flowers solitary, nodding, 2" long, white. (I. lineare, Ton\)

— Kan. and southwestward.

Order ]5. CARYOPHYLLACE^:. (Pink Family.)

• Herbs, tvith opposite entire leaves, symmetrical A- b-merous flowers, icith

or without petals ; the distinct stamens no more than twice the number of the

sepals, either hypogynous or perigynous ; styles 2-5 (or rarely united into

one} ; seeds several or usually many, attached to the base or to the central

column of the 1-celled (i^arely 3 - 5-celled) pod, with a slender embryo coiled

or curved around the outside ofmealy albumen, in Dianthus nearly straight.

— Bland herbs ; the stems usually swollen at the joints ; uppermost

leaves rarely alternate. Leaves often united at the base. Calyx per-

sistent. Styles stigmatic along the inside. Seeds ampliitropous or

campylotropous.

Tribe I. SILENE.^. Sepals united into a tube or cup. Petals (mostly convolute in

the bud) and stamens (10) borne on the stipe or stalk of the ovary, the former with slen-

der claws, to the base of which the corresponding filaments often adhere, included in

the calyx-tube. Seeds numerous. — Stipules none. Flowers often large and showy.

* Calyx with scaly bractlets or small leaves at the base. Seeds flattened on the back, attached

by their face ; embryo nearly straight

1. Dianthus. Calyx terete, mostly cylindrical. Styles 2.

* * Calyx naked. Seeds globular or kidney-shaped ; embryo curved or coiled.

2. Gypsopliila. CaljTC top-shaped or campanulate. Pod deeply 4-valved Styles 2.

3. Sapoiiaria. Calyx oblong-cylindrical, obscurely uerved, terete or 5-angled. Pod shortly

4-valved. Styles 2.

4. Silene. Calyx 5-toothed, 10-ncrved. Styles 3.

5. L,ychnis. Calyx 5-toothed, 10-nerved. Styles 5, rarely 4.

Tribe II. ALSINEJE. Sepals distinct or nearly so, imbricated in the bud. Petals

when present without claws, mostly imbricated, and with the stamens inserted at the

base of the sessile ovary, or into a little disk. Pod splitting into valves or teeth, several -

many-seeded. Stamens opposite the sepals, when not more in number. — Low herbs.

* Stipules none.

•- Styles opposite the sepals, or, when fewer, opposite those which are exterior in the bud.

++ Pod short, splitting into as many valves as styles ; valves often bifid or 2-parted.

6. Arenaria. Petals entire. Styles usually 3. Valves of the pod entire, bifid, or 2-parted,

7. Stellaria. Petals 2-cleft or none. Styles usually 3. Valves bifid or 2-parted.

++ Pod cylindrical, dehiscent by twice as many equal teeth as styles.

8. Holosteum. Petals denticulate or notched. Stj'les usually 3. Seeds fixed by the

face.

9. Cerastiuin. Petals notched or 2-cleft. Styles 5 or 4. Seeds fixed edgewise.

•t- t- Styles alternate with the sepals. Stamens as many, or twice as many.

10. Sag^ina. Petals 4 or 5, entix*e, or none. Styles 4 or 5. Pod short, 4- 5-valved.

* * Stipules present. Pod short.

11. Buda> Styles 3. Pod 3-valved. Leaves opposite.

12 Spergula. Styles 5- Valves of the ]iod opposite the sepals. Leaves whorled.
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1, D I ANT H US, L. Pink. Carnation.

Calyx cylindi-ical, nerved or striate, 5-toothed, subtended by 2 or more im-
bricated bractlets. [Stamens 10. Styles 2. I'od 1-celled, 4-varved at tlie a[)ex.

Seeds liattisli on tbe back; embryo scarcely curved. — Ornamental plants, of

well-known aspect and value in cultivation. (Name from Aio's, of Jupiter, T^nd

&udos,Jfotrer, i. e., Jove's own flower.)

D. Akmekia, L. (Deptford Pink.) Annual; flowers clustered; bract-

lets of tbe calyx and bracts lance-awl-form, lierbaceous, downv, as long as tbe

tube; leaves linear, /ia/r//; petals small, rose-color witb white dots, crenate.

—

Fields, etc., eastward. July. (Adv. from Eu.)

D. pr6lifer, L. Annu.al, smooth, slender; flowers clustered; bractlefs

ovate, drij, concealing tbe calyx ; leaves few, narrow, linear, erect
;
petals

small, pink.— N. J. and E. Penn. (Adv. from Eu.)

D. DELTOiDES, L. (Maidex Pixk.) Perennial; leaves sbort, narrowly
lanceolate, downy and rougbisb ; flowers solitary ; bracts ovate, half as long
,as the tube

;
petals rose-color or white, toothed.— Mich., L. H. Bailey . (Nat.

from Eu.)

D. baRbatus, L. (Sweet William.) Perennial; flowers fascicled ; leaves

large, lanceolate ; bracts filiform-attenuate, equalling the calyx.— Sparingly
spontaneous. (Adv. from Eu.)

2. GYPSOPHILA, L.

Calyx narrowly top-shaped or campanulate, 5-nerved, 5-toothed, naked at

base. Petals not crowned. Stamens 10. Styles 2. Pod 1 -celled, 4-valved

at the apex, sessile.— Slender glaucous annuals or perennials, with numerous
small flowers. (Name from yv^^/os, g)/]>sum, and (pt\e7y, to love.)

G. MURALis, L. Annual, mucli l)rancbed ; leaves very narrowly linear;

flowers on slender pedicels, solitary in the forks ; calyx turbinate, the teeth

short, obtuse
;
petals purplish, crenate or emarginate. — Sparingly natural-

ized. (Nat. from Eu.)

3. SAPONARIA, L.

Calyx narrowly ovoid or oblong, 5-toothed, obscurely nerved, naked. Sta-

mens 1 0. Styles 2. Pod 1-celled, or incompletely 2 - 4-celled at base, 4-toothed

at tlie apex.— Coarse annuals or perennial, with large flowers. (Name from
sapo, soap, the mucilaginous juice forming a lather with water.)

S. officinalis, L. (SoAPWOKT. BorxcixG Bet.) Flowers in corymbed
clusters ; calyx terete

;
petals crowned with an appendage at the top of the

claw; leaA'es oval-lanceolate.— Roadsides, etc. July -Sept.— A stout peren-

nial, with large rose-colored flowers, commonly double. (Adv. from Eu.)

S. A^accAria, L. Annual, glabrous; flowers in corymbed cymes; calyx

5-angled, enlarged and wing-angled in fruit; petals pale red, not crowned;
leaves ovate-lanceolate. (Vaccaria vulgaris, Host.)— Occasionally sponta-

neous. (Adv. from Eu.)

4. SILENE, L. Catchflv. Campion.

Calyx 5-toothed, 10 -many-nerved, naked at the base. Stamens 10. Styles

3, rarely 4. Pod 1-celled, sometimes 3-celled at least at the base, opening by

3 or 6 teeth at the apex.— Flowers solitary or in cymes. Petals mostly

crowned with a scale at the base of the blade. (Name from aiaXov, saliva,

from the viscid exudation on tbe stems and calyx of many species. The

English name Catchfi/ alludes to the same peculiarity.)

* Dwarf, alpine, tufted, smooth
,
perennial ; floicering shoots X-flou-ered.

1. S. acatllis, L. (Moss Campion.) Tufted like a moss (1 -2' high)

;

leaves linear, crowded ; flowers almost sessile, or rarely on a naked peduncle

.
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petals purple or rarely white, uotched or entire, crowned. — Alpine summits

of the White Mouutams, X. H. July. (Eu.)

* * Caiijx bladdery-injlated ; perennial ; flowers panicled, white, in summer.

2 S. Stellata, Ait. (Starry Campion.) Leaves in whorls of 4, ovafe-

lanreo'ate, taper-pointed; calyx bell-shaped; petals cut into a fringe, crown/ess.

— \Yooded banks, K. I. to Minn., and southward.— Stem 3° high, with a large

and open pyramidal panicle. Corolla f broad.

3. S. nivea, Otth. Leaves opposite, lanceolate or oblong, taper-pointed;

calyx oblong: petals wedgeform, 2-cleft, minutely crowned.— Penu. to Iowa

and Minn.: rare.— Stem 1-2° high, almost smooth. Flowers few, larger

than in the last.

S. CuctJBALUS, "Wibel. (Bladder Campiox.) Glaucous ; leaves opposite,

ovate-lanceolate ; cali/x globular, much inflated, elegantly veined
;
petals 2-cleft,

nearly crownless. {^.\\i^2it?i. Smith.)— Fields and roadsides, E. New P^ng.

to 111"— A foot high. Flowers loosely cymose. (Nat. from Eu.)

* * * Califx elongated or club-shaped, not inflated except by the enlarging pod

;

flowers cymose or clustered ; perennial, pubescent with viscid hairs, especially

the calyx ; petals crowned, red or rose-color.

4. S. Pennsylvanica, Michx. (Wild Pink.) Stems low (4 - 8')

;

root-leaves narrowly spatulate, nearly glabrous, tapering into hairy petioles

;

stem-leaves (2 or 3 pairs) lanceolate ; flowers clustered, short-stalked; calyx

club-shaped
;
7)e /a /s wedge-form, slightly notched and eroded, pink.— Gravelly

places, E. New Eng. to N. Y., Ky., and southward. April -June.

5. S. Virgiuiea, L. (Fire Pink. Catchfly.) Stems slender (1 -2°

high) ; leaves thin, spatulate, or the upper oblong-lanceolate ; flowers few and

loosely cymose, peduncled ; calyx oblong-cylindrical, soon obconical
;
petals ob-

long, 2-cleft, deep crimson : the limb 1' long.— Open woods, western N. Y. to

Minn., and southward. June - Aug.

6. S. r6gia, Sims. (Royal Catchfly.) Stem roughish, erect (3-4°

high); leaves thickish, ovate-lanceolate, acute; floicers numerous, short-stalked,

in clusters, forming a strict panicle ; calyx ovoid-club-shaped in fruit
;
petals

spatulate-lanceolate, mostly undivided, deep scarlet. — Prairies, Ohio to Mo.,

and southAvard. July.

7. S. rotund if6lia, Nutt. (Round-leaved Catchfly.) Viscid-hairy;

stems weak, branched, decumbent (2° long) ; leaves thin, round, abruptly

pointed, the lower obovate ; flowers few, loosely C3^mose, stalked ; calyx elon-

gated ; petals 2-cleft and cut-toothed , deep scarlet.— Shaded banks of the Ohio,

and in Ky. June - Aug.— Leaves and flowers large.

* * * * .Calyx not inflated, except by the enlarging pod ; annuals.

-1- Glabrous, a portion of each joint of the stem glutinous ; flowers pink.

8. S. antirrhina, L. (Sleepy C.) Stem slender (8- 30' high); leaves

lanceolate or linear ; floAvers small, paniculate ; calyx ovoid ; petals obcordate,

crowned, opening transiently in sunshine.— Dry soil; common in waste

places. June -Sept.

S. Armekia, L. (Sweet-William Catchfly.) Glaucous; leaves ovate-

lanceolate ,• flowers in flat cymes, open in sunshine ; calyx club-shaped : petals

notched, crowned with awl-sliaped scales.— Escaped from gardens; rare

(Adv. from Eu.)
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-4- -4- Visrid-pubescent ; flowers white or nearly so, opening at night, sweet-scented.

S. NOCTURNA, L. (Night C.) Leaves short, the lower spatiilnte, the
upper WnQnv

;
flowers small, alternate in a l-sided spike: petals 2-])arted.

—

Introduced sparingly in Pa., according to Schweinitz. (Adv. from J.u.)

S. >'octifl6ra, \j. (Xight-flowehing C.) Viscid-hairu, tall (1-3°
high); lower leaves large and spatulate, the upper lanceolate; /fo/rers /e^r,

peduncled ; calyx-tube elongated (over 1' long), soon ovoid, with awl-shaped
teeth: petals ratlier large, 2-parted, crowned.— Cultivated grounds.

5. LYCHNIS, Tourn. Cockle.

Styles 5, rarely 4, and pod opening by as many or twice as many teeth

,

otherwise nearly as in Silene. Calyx in one species with leaf-like lobes.

(Ancient Greek name for a scarlet or flame-colored species, from Kvxvos, a
light or lamp.)

L. VESPERTiXA, Sibth. (EvExixG L.) Biennial, usually dicecious, viscid-

pubescent, in foliage, etc., like Silene noctiflora; but 5 styles, calyx much
shorter (7-9" long), with lance-linear teeth, mid flowers white or pinkish, open-
ing at evening.— (Xilt. or waste grounds ; scarce. (Adv. from Eu.)

L. DiuRXA, Sibth. (Red Lychxis.) Resembling L. vespertina, but less

viscid, the calyx usually shorter (4-6" long), and the flowers red, opening in

the morning.— Rarely spontaneous. (Adv. from Eu.)

L. GithAgc), Lam. (Corn Cockle.) Annual, clothed with long soft

appressed hairs; flowers long-peduncled ; cal/jx-lohes similar to the long and
linear leaves, surpassing the broad and crownless purpAe-red petals, falling off

in fruit. (Agrostemma Githago, L.)— In wheat-fields. (Adv. from Eu.)

L. Elos-cuculi, L. (Ragged Robix.) Perennial, erect, slightly downy
below, viscid above ; leaves narrowly lanceolate ; flowers in loose jjauicles

;

calyx short, glabrous
;
petals red, 4-lobed, lobes linear.— ^Nloist or marshy

places ; New Eng. and N. Y. (Adv. from Eu.)

6. ARENARIA, L. Sandwort.

Sepals 5. Petals .5, entire, sometimes barely notched, rarely wanting. Sta-

mens 10. Styles 3, rarely more or fewer, opposite as many sepals. Pod short,

splitting into as many or twice as many valves as there are styles, few - many-

seeded.— Low, usually tufted herbs, with sessile exstipulate leaves and small

white flowers. (Name from arena, sand, in Avhich many of the species grow.)

— The following sections are by many botanists taken for genera.

§ 1. ARENARIA proper. Pod splitting ichollij or part-wa// doicn into 3 or at

length into 6 vcdves ; seeds many, naked at the hilmn.

A. serpvllif6lia, L. (Thyme-leaved Sandwort.) Diffusely branched,
roughish (2 - 6' high) ; leaves ovate, acute, small ; cymes leafy ; sepals lanceo-
late, pointed, 3-5-nerved, about equalling the petals and 6-toothed pod.— A
low annual; sandy waste places. June- Aug. (Nat. from Eu.)

§ 2. ALSINE. Pod splitting to the base into 3 entire valves ; seeds many, usu-

ally rough, Jiaked at the hilum ; flowers solitary and terminal or cyrnose;

root in our species perennial, except in n. 4.

* Leaves small, rigid, aivl-shaped or bristle-shaped.

1. A. Caroliniana, Walt. (Pixe-barrex S.) Densely tufted from a

deep perpendicular root ; leaves closely imbricated, but spreading, awl-shaped,

short, channelled ; branches naked and minutely glandular above, several-flow-

ered ; sepals obtuse, ovate, shorter than the pod, (A. squarrosa, Michx.)— In

pure sand, S. New York, N. J., and southward along the coast. Mav- July.

2. A. Michauxii, Hook. f. Erect, or usually diffusely spreading from

a small root, smooth; leaves slender, between awl-shaped and bristle-form, with
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many others clustered in the axils ; cyme diffuse, naked, many-flowered ; sepals

pointed, 3-ribbed, ovate, as long as the pod. (A. stricta, Michx.)— Rocks and

dry wooded banks, Vt. and Penn. to Minn., Mo., and southwestward. July.

3. A. verna, L. Dwarf, alpine, densely matted, glabrous or (var. mrtTA)

somewhat pubescent, 1-3' high; leaves narrowly linear or aAvl-shaped ; flow-

ers loosely cymose ; sepals lanceolate, pointed, 3-nerved, shorter than the pod.

— Smuggler's Notch, Vt. (Pringle) ; north and westward. (Eu.)

* * Leaves soft and herbaceous, Jiliform4inear ; petals retuse or notched.

4. A. patula, ]\Iichx. Diffusely branched from the slender root ; stems

filiform (6-10' long) ; branches of the cyme diverging
;
peduncles long ; sepals

lanceolate, acuminate, 3 - b-nerved. (A. Pitcheri, Nutt.)— S. W. Va. to Ky.,

111., Kan., and southward.

5. A. Grcenlcindica, Spreng. (Mountain S.) Densely tufted from

slender roots, smooth ; flowering stems filiform, erect (2-4' high), few-flow-

ered ; sepals oblong, obtuse, nerveless.— Summit of the Shawangunk, Catskill,

and Adirondack Mountains, N. Y., of the higher mountains of New Eng., and

northward; alpine or subalpine. At Bath, Maine, on river-banks near the

sea, and near Middletown, Ct. June -Aug.— Leaves and peduncles 3-6"

long ; flowers large in proportion.

§ 3. MCEHRINGIA. Parts of the flower sometimes in fours ; pod as in § 1,

but the young ovary 3-celled ; seeds ratherfew, smooth, with a thickish ap-

pendage (strophiole) at the hilum ; perennials, ivith flaccid broadish leaves.

6. A. lateriflora, L. Sparingly branched, erect, minutely pubescent;

leaves oval or oblong, obtuse (j- 1' long)
;
peduncles 2- (rarely 3 - 4-) flowered,

soon becoming lateral ; sepals oblong, obtuse.— Gravelly shores, etc., New
Eng. to Penn., Mo., Minn., and northward. May, June. (Eu.)

§ 4. AMMADENIA. Styles, cells of the ovary, and valves of the fleshy pod

3, rarely 4 or 5; seeds few, smooth, short-beaked at the naked hilum; disk

under the ovary more prominent than usual, glandular, lO-lobed ; flowers

almost sessile in the axils, sometimes dioecious or polygamous ; root perennial.

7. A. peploides, L. Stems (simple or forking from long rootstocks,

6-10' high) and ovate partly-clasping leaves (8-10" long) very fleshy. (Hon-

kenya peploides, Ehrh.)— Sands of the sea-shore, N. J. to Maine and north-

ward. June. (Eu.)

7. STELLARIA, L. Chickweed. Starwort.

Sepals 4-5. Petals 4-5, deeply 2-cleft, sometimes none. Stamens 8, 10,

or fewer. Styles 3, rarely 4 or 5, opposite as many sepals. Pod ovoid, 1 -celled,

opening by twice as many valves as there are styles, several - many-seeded.

Seeds naked.— Flowers (white) solitary or cymose, terminal, or appearing

lateral by the prolongation of the stem from the upper axils. (Name from

Stella, a star, in allusion to the star-shaped flowers.)

* Stems spreading, flaccid, marked longitudinally icith one or two pubescent

lines ; leaves ovate or oblong, ^-2i' long.

S. MEDIA, Smith. (Common Chickweed.) Annual or nearly so ; lower

leaves on hairy petioles . petals shorter than the calyx, 2-parted , stamens 3-10.
— Everywhere in damp grounds. (Nat. from Eu.)



CARYOPHYLLACE^. (PINK FAMILY.) 87

1. S. pilbera, Michx. (Great Chickweed.) Koot perennial; leaves

ail sessile ; petals longer than the ca/_ya:, deeply 2-cleft ; stamens 10.— Shaded

rocks, Penn. to lud., and southward. May.

* * Stems erect or spreading ; whollij glabrous perennials, icith sessile and nar-

row or small leaves; stamens usually 10, perigi/nous.

-t- Seal ij-bracted ; petals 2-parted, equalling or surpassing the calyx.

2. S. longifolia, Muhl. (Long-leaved Stitchwort.) Stem erect;

weak, often with rough angles (8- 18' high) ; leaves linear, acutish at both ends,

spreading ; cymes naked and at length lateral, peduncled, many-flowered, the

slender pedicels spreading ; petals 2-parted, longer than the calyx ; seeds

smooth.— Grassy places; common, especially northward. June, July. (Eu.)

3. S. longipes, Goldie. (LoxG-STALKED S.) Shining or somewhat

glaucous, very smooth ; leaves ascending, lanceolate or linear-lanceolate, acute,

broadest at the base, rather rigid ; cyme terminal, few-flowered, the long pedi-

cels strictli/ erect; petals longer than the calyx; seeds smooth.— Maine to

Minn., rare; common farther north. (Eu.)

S. GKAMixEA, L. Resembling the last; leaves linear-lanceolate, ftroac/esf

above the base ; pedicels ividehj spreading ; seeds strongly but minutely rugose.

— Becoming rather frequent. (Int. from Eu.)

4. S. uliginosa, Murr. (Swamp S.) Stems weak, decumbent or dif-

fuse, at length prolonged, leaving the naked and usually sessile cymes lateral

;

leaves lanceolate or oblong, veiny
;
petals and ripe pods as long as the ccdyz;

seeds roughened.— Swamps and rills, Md- to X. Eng., and northward ; rare.

(Eu.)

-t- -t- Flowers terminal or in the JbrJcs of the stem or of leafy branches; In-acts

foliaceous ; petals 2-parted, small or often none; styles 3-4; pod longer

than the calyx.

5. S. crassifolia, Ehrh. Stems diffuse or erect, flaccid ; leaves rather

fleshy, varying from linear-lanceolate to oblong; petals longer than the calyx,

or wanting; seeds rugose-roughened.— Springy places, eastern Ky. (Short),

Ringwood, 111. ( P^se^), and northward, April -June. (Eu.)

6. S. bore^lis, Bigel. (Northern S.) Stems erect or spreading, flaccid,

many times forked, at length resolved into a leafy cyme ; leaves varying from

broadly lanceolate to ovate-oblong
;
petals 2 -b, shorter than the calyx, or oftenet

none; sepals acute; styles usually 4 ; seeds smooth.— Shaded or wet places,

R. I. to Minn., and northward. June- Aug.— Var. alpestris has the later

flowers more cymose, and their bracts small and partly scarious, also the seeds

obscurely reticulated or roughish.— Lake Superior, Dr. Bobbins. (Eu.)

7. S. hliniiflisa, Rottb. Spreading or creeping; stems or branches

(2' high) l-3flowered; leaves feshy, ovate or oblong (2 -3" long); petals a

little longer than the calyx: seeds smooth. — Northern border of Maine on the

St. John's {G. L. Goodale), and high northward. June. (Eu.)

8. HOLOSTEUM, L. Jagged Chickweed.

Sepals .5. Petals 5, usually jagged or denticulate at the point. Stamens
3-5, rarely 10. Styles mostly 3. Pod ovoid, 1 -celled, many-seeded, opening
at the top by 6 teeth. Seeds rough, flattened on the back, attached by the

inner face. — Annuals or biennials, with several (white) flowers in an umbeL
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borne on a long terminal peduncle. (Name composed of o\os, all, and octtcov^

bone, by antiplirasis, tliese plants being soft and tender.)

H. umbellXtlm, L. Leaves oblong; peduncle and upper part of tbe stem
glandular-pubescent

;
pedicels reflexed after flowering.— Hills around Lancas-

ter, Lenu., Prof. Porter, and Morris Co., N. J., C. F. Austin. (Nat. from Eu.)

9. CERASTIUM, L. Mouse-ear Chickweed.

Sepals 5, rarely 4. Petals as many, 2-lobed or cleft, rarely entire. Stamens

twice as many, or fewer. Styles equal in number to the sepals and opposite

them. Pod 1 -celled, usually elongated, membranaceous, opening at the apex

by twice as many teeth as there were styles, many-seeded. Seeds rough.—
Flowers white, in terminal cymes. Our species have the petals 2-cleft or ob-

cordate, the parts of the flower always in fives, and the exserted pods more or

less curved. (Name from K^pas, a horn, alluding to the shape of the pod in

many species.)

C. visc6siTM, L. (Mouse-ear Chickweed.) Annual, hairy and rather

clammy, nearly erect (4-9' high) ; leaves ovate or obovate to oblong-spatulate :

bracts herbaceous
;

flowers small in close clusters at first
,
pedicels even in

fruit not longer than the acute sepals ; petals shorter than the cahjx. (C. vul-

gatum, L. Herb., and ]\Ian. The names of this and the next were transposed

in the Linuican herbarium, which has caused much confusion. They are here

applied as originally by Linnaeus, and by many recent botanists. Others sub-

stitute for this the later name, C. glomeratum, Thuill.)— Grassy places, east-

ward and southward; not common. May -July.— Stamens often 5. (Nat.

from Eu.)

C. vulgXtum, L. (Larger M.) Perennial; stems clammy-hairy, spread-

ing (6-1.5' long); leaves oblong; upper bracts scarious-margined
;
_//o«-prs

larger (sepals 2-3" long), at first clustered, the fruiting pedicels longer, the

earlier ones mostly much longer than the obtuse sepals ; petals equalling the

calyx. (C. viscosum, L. Herb., and Man. C. triviale. Link.)— Fields and
copses; common, perhaps indigenous. May -July. (Nat. from Eu.)

1

.

C. nutans, Raf. Annual, very clammy-pubescent ; stems erect, slen-

der, grooved, diffusely branched (6-20' high); cyme loose and open, many-

flowered ; leaves oblong-lanceolate, acute, the lowest spatulate
;
peduncles mostly

elongated
;
petals longer than the calyx

;
pods nodding on the stalks, curved

upward, thrice the length oj the calyx.— Moist places, Vt. to Minn., and south-

ward. May - July.

2. C. arvense, L. (Field Chickweed.) Perennial ; stems ascending

or erect, tufted, downy or nearly smooth, slender (4-8' high), naked andyew-

several-flowered at the summit; leaves linear or narrowly lanceolate ; petals ob-

cordate, more than twice the length of the calyx
;
pods scarcely longer than the

calyx.— Dry or rocky places. May - July. (Eu.)

Var. oblongifolium, IIoll. & Britt. Usually taller, pubescent; leaves

narrowly or broadly oblong or oblong-lanceolate
;
pod about twice longer than

the calyx. (C. oblongifolium, Torr.) — Rocky places, N. Y. to Minn., and

southward.— Var. vill6sum, IIoll. & Britt. Similar but densely villous-pu-

bescent, and the leaves lanceolate to ovate-lanceolate.— E. Penn.

10. SAG IN A, L. Pearlwort.

Sepals 4 or 5. Petals 4 or 5, undivided, or often none. Stamens as many
as the sepals, rarely twice as many. Styles as many as the sepals and alter-

nate with them. Pod many-seeded, 4-5-valved to the base; valves opposite
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the sepals. — Little, matted herbs, with thread-like or awl-shaped leaves, no
stipules, and small flowers terminating the stems or branches ; in summer.
(Name from safjina, fattening

; previously applied to the spurry.)

* Parts of tJie Jlower nijunrs, rarelij with somefew in fives.

1. S. prociimbens, L,. Annual or perennial, depressed or spreadinrj on
the ground, glal)rous ; leaves linear-thread-shaped ; apex of the peduncle often

hooked soon after flowering; petals shorter than the broadly ovate obtuse sepals,

sometimes none.— Springy places and damp rocks, coast of INIaine to Penn.

(Eu.)

2. S. apetala, L. Annual, erect or ascending ; leaves ciliate at base or

glabrous; petals none or very small; peduncles alwa/js erect.— Dry soil, JNIass.

to Penn. ; scarce, seemingly native ? (Eu.)

* * Parts of the fewer in fives, the stamens not rarelji 10.

3. S. decumbens, Torr. & Gray. Annual, ascending ; the peduncles and

calyx with the margins of the upper leaves at first glandidar-pubescent ; leaves

short, often bristly-tipped, not fascicled in the axils
;
peduncles slender

;
petals

equalling or shorter than the cali/x ; pod oblong-ovate, nearly twice longer than

the acutish sepals. (S. subulata, Man., not Winrm.) — E. Mass., to 111., Mo.,

and southward.— Var. Smithii, a slender form, apetalous, at least in the later

flowers.— Near Philadelphia, in waste ground, and in sandy fields at Somers*

Point, N. J., C. E. Smith. Seeds minutely roughened.

4. S. nodosa, Fenzl. Perennial, tufted, glabrous, or glandular above;

stems ascending (.3-5' high) ; lower leaves thread-form, the u])per short and

awl-shaped, with minute onesfascicled in their axils so that the branchlets ap-

pear knottij
, petals much longer than the calyx.— Wet sandy soil, along the

coast of Maine and N. H., also Lake Superior, and northward. (Eu.)

11. BUD A, Adans. Sand-Spurrey.

Sepals 5. Petals 5, entire. Stamens 2-10. Styles and valves of the many-

seeded pod 3, very rarely 5, when the valves alternate with the sepals ! Em-
bryo not coiled into a complete ring.— Low herbs, mostly on or near the sea-

coast, with filiform or linear somewhat fleshy opposite leaves, and smaller ones

often clustered in the axils ; stipules scaly-membranaceous ; flowering all sum-

mer. (Named probably for the city so called.) — Genus also known as Tissa,

Adans., Speiigllauia, Presl, and Lkpigoxlm, Wahlb. The species are very

variously understood by European botanists, and are much confused, as well

as the synonymy. Our forms are annual, or at the most biennial

1. B. rubra, Dumort. Nearly glabrous, the summit of the ]iri!strate or

ascending slender stems, peduncles, and sepals usually glandular-pubescent

;

leaves linear, flat, scarcely fleshy ; stipules lanceolate, entire or cleft
;
pedicels

longer than the bracts; pods and pink-red corolla small (l^''), hardlij equal-

ling or exceeding the calyx; seeds rough with projecting points, semi-ohovctte or

gihbous-wedge-shaped , wingless. (Spergularia rubra, Presl.) — Dry sandy soil,

New Eng. to Va., along and near the coast, but rarely maritime. (Eu.)

2. B. marina, Dumort. More decidedly fleshy than the preceding, erect

or ascending, usually pubescent, with ovate stipules, terete leaves, and pedi-

cels 2 - 4" long ; sepals usually becoming 2 - 2|" long, little shorter than tliij
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pod
;
petals pale ; seeds ohovate-roundecl and roughened icith points, wingless or

narrow-winged. (Spergularia salina, Presl. Tissa marina, Britt.) — Brack-

ish sands, etc., coast of N. Eng. to Va., and southward. A form with smooth

seeds is var. leiosperma, N. E. Brown. (S. media, Presl.) (Eu.)

Var. (?) minor, Watson. Small, ascending or decumbent ; flowers smaller,

on shorter pedicels (rarely 2'' long), the sepals and pod l-l|"long; seeds

wingless, usually papillose.— Coast of N. H. and Mass.

3. B. borealls, Watson. Diffusely branched, glabrous
;
pedicels usually

2-4'Mong; petals white; pod ovate, 2" long, about twice longer than the

sepals; seeds usually wingless, smooth or nearly so. (Tissa salina, Britt.) —
On the coast, E. Maine to Labrador.

12. SPERGULA, L. Spurrey,

Stamens 5 or 10. Styles 5. The 5 valves of the pod opposite the sepals

Embryo spirally annular. Leaves in whorls. Otherwise as in Buda. (Name
from spargo, to scatter, from the seeds.)

S. ARVEXsis, L. (Corn Splrrkv.) Annual; leaves numerous in the

whorls, thread-shaped (1-2' long) ; stipules minute ; flowers wliite, in a stalked

panicled cyme , seeds rough.— Grain-fields. (Adv. from Lu.)

Order 16. PORTULACACE^^. (Purslane Family.)

Herhs, with succulent leaves, and regular but unsymmetrical flowers

,

viz., sepals fewer than the petals ; the stamens opposite the petals ichen oj

the same number, but often indrfnite , otherwise nearly as Chickweeds.

—

Sepals 2. Petals 5, or sometimes none. Stamens mostly 5-20. Styles

2-8, united below, or distinct, stigmatic along the inside. Pod 1-celled,

with few or many campylotropous seeds rising on stalks from the base.

Embryo curved around mealy albumen.— Insipid and innocent herbs,

with entire leaves. Corolla opening only in sunshine, mostly ephemeral,

then shrivelling.

1. Portulaca. Stamens 7 20, on the partlj- adherent calyx Pod opening by a lid.

2. Talinum. Stamens more numerous than the petals, hypogjTious Calj^x deciduous.

Pod many-seeded.

3. Claytonia. Stamens as many as the hypogynous petals, and attached to theii* base.

Calyx persistent. Pod 3 - 6-seeded.

1. PORTULACA, Tourn. Purslaxe.

Calyx 2-cleft ; the tube cohering with the ovary below. Petals 5, rarely 6,

inserted on the calyx with the 7-20 stamens, fugacious. Style mostly 3-8-

parted. Pod 1-celled, globular, many-seeded, opening transversely, the upper

part (with the upper part of the calyx) separating as a lid.— Fleshy annuals,

with mostly scattered leaves. (An old Latin name, of unknown meaning.)

P olerA.ce.\, L. (Common Pursl.\xe.) Prostrate, very smooth; leaver

obovate or nedge-form ; flowers sessile (opening only in sunny mornings)

;

sepals keeled; petals pale yellow; stamens 7-12; stvle deeply 5-6-parted;
flower-bnd flat and acute.— Cultivated and waste grounds; common. Seem-
inglv indigenous west and southwestward. (Nat. from Eu.)

1. P. retusa, Engelm. Leaves often retuse ; calyx-lobes obtuse in the

bud; petals small or minute; style shorter, 3 - 4-cleft ; seeds larger, sharply
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tuberculate ; otherwise like the last.— Ark. to Tex. and westward ; reported

from Kan., Iowa, and Minn.

2. P. pil6sa, L. Ascending or spreading, copiously hairy in the axils

;

leaves linear-subulate, nearly terete, 3-6" long; petals red or purple.— Kan.

to Tex., etc.

2. TALINUM, Adans.

Sepals 2, distinct and free, deciduous Petals 5, ephemeral. Stamens 10-

30. Style 3-lobed at the apex. Pod 3-celled at the base when young, 3-valved.

with many seeds on a globular stalked placenta. (Derivation obscure.)

1. T. teretifblium, Pursh. Perennial; leafy stems low, tuberous at

base ; leaves linear, cylindrical ; peduncle long (3 - 6') and naked, bearing an

open cyme of pink flowers (§' broad); stamens 15-20.— Serpentine rocks,

Penn., to Ind.,Minn., and southward. June -Aug.

3. CLAYTONIA, Gronov. Spring-Beauty.

Sepals 2, ovate, free, persistent. Stamens .5, adhering to the short claws of

the petals. Style 3-cleft at the apex. Pod 1-celled, 3-valved, 3- 6-seeded.

—

Our two species are perennials, sending up simple stems in early spring from

a small deep tuber, bearing a pair of opposite leaves, and a loose raceme of

pretty flowers. Corolla rose-color with deeper veins, opening for more than

one day ! (Named in honor of Di- John C/ai/toti, one of our earliest botanists,

who contributed to Gronovius the materials for the Flora Virginica.)

1 C. Virginica, L. Leaves linear-lanceolate, elongated (3-6' long).

—

Moist open woods; common, especially westward and southward.

2. C. Caroliniana, Michx. Flowers rather smaller and fewer ; leaves

spatulate-oblong or oval-lanceolate (1 -2' long). — Elaine to Minn., and south-

w^ard along the AUeghauies.

Order 17. ELATIXACE.^. (Water-wort Family.)

Little marsh annuals, iclth memhranaceous stipules between the opposite

dotless leaves, minute axillary flowers like those of the Cliickweeds, hut the

pod 2-5-celled, and the seeds as m St. Jolin's-wort. The principal genus is

1. ELATINE, L. Water-wort.

Sepals 2-4, persistent. Petals 2-4, liypogynous. Stamens as many, rarely

twice as many, as the petals. Styles, or sessile capitate stigmas, 2-4. Pod

membranaceous, globose, 2-4-celled, several -many-seeded, 2-4-valved; the

partitions left attached to tlie axis, or evanescent. Seeds cylindrical, straight-

ish or curved, marked l)y both longitudinal and transverse lines. — Dwarf gla-

brous plants, usually rooting at the nodes, acjuatic or terrestrial (A Greek

name for some obscure herb.)

1. E. Americana, Arn. Tufted, Thigli; leaves obovate, obtuse, 1-3"

long ; flowers sessile, rarely opening in the aquatic form ; sepals, petals, sta-

mens, and stigmas 2, rarely 3 ; seeds 5 or 6 in each cell, rising from the base,

marked by 9 or 10 longitudinal liaes and 20-30 crossbars. — Margin of ponds,
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etc., N. H. to 111., Va., and southwestward. Pod very thin and delicate ; the

seeds large in proportion, straightish.

2. E. triandra, Schkuhr. Leaves oblanceolate or nearly lanceolate;

petals and stamens commonly 3 ; seeds more slender, covering the axis —
Ponds, 111., Neb., and westward. (Eu.)

3. E. braehysperma, Gray. Leaves oblong or oval with narrowed

base ; flowers mostly dimerous ; seeds short-oblong, with 6 or 7 longitudinal

lines and 10-12 crossbars.— 111. and southwestward.

Order 18. HYPERICACE^. (St. John*.s-wort Family.)

Herbs or shrubs, with opposite entire dotted leaves and no stipules, regidar

hypogynous Jlowers, the petals mostly oblique and convolute in the bud, and

ninny or few stamens commonly collected in 3 or more clusters or bundles.

Pod 1-celled with 2- o parietal placentce, and as many styles, or 3-7-celled

hij the union of the placentce in the centre; dehiscence mostly septicidal.—
Sepals 4 or 5, imbricated in the bud, herbaceous, persistent. Petals 4 or

5, mostly deciduous. Styles persistent, at first sometimes united. Seeds

numerous, small, anatropous, with no albumen. Embryo cylindrical.—
I'lants with a resinous juice, dotted with pellucid or dark glands, usually-

smooth. Leaves mostly sessile. Flowers solitary or cymose.

* Petals oblique, convolute, yellow ; hypogynous glands none.

1. Ascyrum. Sepals 4, in 2 very unequal pairs. Petals 4. Stamens many, distinct.

2. Hypericum. Sepals 5, alike. Petals 5. Stamens usually many and in .3 or 5 clusters.

* * Petals equal, imbricate, purplish; glands alternating with the 3 stamen-clusters.

3. £lodes. Sepals and petals 5. Stamens usually 9. Ovary 3-celled.

1. A S C Y KU M, L. St. Peter's-wort.

Sepals 4; the two outer very broad and leaf-like; the inner much smaller.

Petals 4, oblique, very deciduous, convolute in the bud. Stamens numerous;

the filaments distinct and scarcely in clusters. Pod strictly 1-celled, 2-4-

valved.— Low, rather shrubby, smooth plants, with pale black-dotted leaves,

and nearly solitary light yellow flowers. (An ancient Greek name of some

plant, from a-, icitliout, and aKvpos, roughness.)

1. A. Stans, Michx. (St. Peter's-wort.) Stem rather simple, 2-edged,

1-2° high, stout; leaves oval or oh/ong, snmeichat clnsjn'ng, thickish ; flowers

showy ; outer sepals round-cordate, inner lanceolate
;
j)ef(ds obovale ,• styles 3

or 4. — Pine barrens, Long Island to Penn., and southward. July. Aug.

2. A. Crux-Andrese, L. (St. Andrew's Cross.) Low, much
branched and decumbent; leaves narrowI ij ohovate-ohlong, contracted at the

base, thin; petals linear-oblong : styles 2, very short; pod flat. — Nantucket;

pine barrens of N. J. to S. 111., Neb., and southward. July - Sept.— Petals

scarcely exceeding the outer sepals, approaching each otlier in pairs over

them, in the form of a St. Andrew's cross.

2. HYPERICUM, Tourn. St. John's-wort.

Sepals .5, somewliat equal. Petals .5, oblique, convolute in t!ie bud Sta-

mens commonly united or clustered in 3-5 parcel.s; no interposed glands



HYPERICACE^. (ST. JOHN's-WORT FAMILY.) 93

Pod l-celled or 3 - 5-celled. Seeds usually cylindrical.— Herbs or shrubs, with

cymose yelluw tiowers. (An ancient Greek name, of obscure meaning.)

§ 1. Stamens ver/j numerous, b-adelphous ; styles 5, united below, the stigmas

capitate ; pod 5-celled, the placentce turned far back into the cells ; peren-

nial herb ; Jiowers very large.

1. H. Ascyron, L. (Great St. John's-wort.) Stems 2-5° higli

;

branches 2- 4-angled ; leaves (2-5' long) ovate-oblong, partly clasping; petals

narrowly obovate (T long), not deciduous until after they wither
;
pod f long,

conical. (H. pyramidatum, Ait.)— Banks of rivers, New Eng. and Penn. to

Iowa and Minn. July.

§ 2. Stamens very numerous, obscurely if at all clustered; styles 3 (n. 2 ex-

cepted), more or less united into one, the stigmas not capitate except in n. 10

sepals mostly foliaceous.

* Bushy shrubs, 1-6° high, leafy to the top.

•i- Styles 5 ;
pod completely 5-celled.

2. .H. Kalmianum, L. (Kalm's St. Johx's-wort.) Branches 4-

angled
; branchlets 2-edged ; leaves crowded, glaucous, linear to oblanceolate

(1-2' long); flowers few in a cluster (1' wide)
;
pods ovate.— "Wet rocks,

Niagara Falls and northern lakes. Aug.

i- -i- Styles 3
;
pod completely ^-celled.

3. H. proliflcum, L. (Shrubby St. John's-wort.) Branchlets 2-

edged; leaves narrowly oblong (1-2' long), mostly obtuse, narrowed at the

base ; flowers numerous, in single or compound clusters
;
pods lanceolate to

ovate, 4-6" long.— N. J. to Mich., Minn., and southward. July -Sept.

—

\'aries greatly in size, etc.

4. H. densiflorum, Pursh. Exceedingly branched above, 1 - 6° high,

the branches slender and crowded with smaller leaves; flowers smaller (i-§
in diameter) and more numerous, in crowded compound cymes; pod 2-3"
long. (H. proliflcum, var. densiflorum, Gray.)— Pine barrens of N.J. to

glades of Ky., Ark., and southward.

* * Perennial herbs or a little woody at the base.

•t- Pod incompletely 3-4-celled.

5. H. galioides, Lam. Slender, branching, woody below ; leaves linear'

oblanceolate, narrowed downward, §^-3' long, mostly acute; flowers small in

terminal and axillary cymes ; sepals very narrow, 1^-3" long; pud as long,

ovate.— Del. to Ga. and E. Tenn.

6. H. adpressum, Barton. Stem simple, herbaceous, from a slightly

woody creeping base (1 - 2° high), obscurely 4-angled below and 2-edged abo-\ e

;

leaves ascending, lanceolate or linear-oldong, often acute, thin ; cyme terminal,

leafy at the base, few-flowered ; sepals linear-lanceolate
,
pods ovoid-oblong.—

Moist places, Nantucket and R. I. to Penn., and southwestward. July -Aug.
— Leaves l^ long. Petals bright yellow, 3- 5" long.

-I- +- Pod \-celled with 3 ])arietal placenta.

7. H. dolabriforme, \'ent. Stems branched from tlie decumbent base,

woody below (6 - 20' higli), terete ; leaves linear-lanceolate, widely spreading,
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veinless ; cyme leafy, few-flowered ; sepals oblong or ovate-lanceolate, about the

length of the very oblique petals (5-6" long); pods ovate-conical, pointed, the

walls very thick and hard.— Dry hills and rocks, barrens of Ky. and Tenn.

June - Aug.

8. H. cistifblium, Lam. ! Stems mostly simple, herbaceous, with a

somewhat woody base, angled with 4 very narrow salient lines (1-2° high)

;

leaves narrowly oblong to nearly linear (1 -3' long), sessile with a somewhat

clasping base; the cyme naked, compound, usually many-flowered; sepals

ovate ; pods depressed-globular or ovoid-conical ; seeds large, oblong, very

rough-pitted. (PI. spheerocarpon, Michx.) — Rocky river-banks, S. W. Ohio,

to Iowa and southward. July - Sept.— Flowers small,

9. H. ellipticum, Hook. Stem simple, herbaceous (10-20' high), ob-

scurely 4-angled ; leaves spreading, elliptical-oblong, obtuse, usually narrower

toward the subclasping base, thin ; cyme nearly naked, rather few-flowered

;

sepals oblong ; pods ovoid, very obtuse ; seeds minutely striate.— Wet places,

New Eng. and Penn. to Minn., and northward. July, Aug.— Petals liglit

yellow, .3'' long.

10. H. virg^tum, Lam. Stem slender, strict, simple, sharply 4-angled,

herbaceous (1 -2° higli) ; leaves ascending, opaque, ovate or oblong-lanceolate,

acute (^ - 1' long), closely sessile by a broad base ; cyme compound, naked, the

scattered flowers racemose on its ascending branches ; sepals herbaceous, erect,

enclosing the ovoid pod; stgles 3, separate, with capitate stigmas. (H. angu-

losum, Michx.) — Wet pine barrens of N. J. and southward ; Ky. July - Sept.

— Petals copper-yellow, 4 - 5" long.

§ 3. Stamens very many, in 3 or 5 clusters ; styles 3, separate and usually diverg-

ing ; pod ^-celled ; calyx erect ; petals and anthers with black dots ; perennials.

H. perforItum, L. (Common St. Jonx's-woRT.) Stem much branched

and corymbed, somewhat 2-edged (producing runners from the base) ; leaves

elliptical-oblong or linear-oblong, with pellucid dots; petals (deep yellow)

twice the length of the lanceolate acute sepals ; flowers numerous, in open

leafy cymes.— Fields, etc. June -Sept.— Too well known as a pernicious

weed, which it is difficult to extirpate. Juice very acrid. (Xat. from Eu.)

11. H. maculatum, Walt. Conspicuously marked with both black and

pellucid dots ; stem terete, sparingly branched ; leaves oblong or lance-ovate,

the base either obtuse or somewhat clasping; floivers crowded (small)
;
petals

pale yellow, much longer than the oblong sepals, styles mostly not longer than

the pod. (H. corymbosum, Muhl.)— Damp places; common. July -Sept.

— Leaves larger and flowers much smaller than in the last
;
petals 2-3'' long,

marked with black lines as well as dots. The ordinary northern form differs

from the typical southern one in the shorter style and the more oblong less

clasping leaves.

§ 4. Stamens 5-12, distinct or in 3 clusters; pod l-celled, with 3 strictly pari-

etal placentce ; styles short, distinct, with capitate stigmas ; petals oblong or

linear; sepals narrow, erect; slender annuals, with 4-angular branches;

Jlowering all summer.

* Stem simple or loosely branched ; leaves linear to ovate, spreading.

12. H. mutilum, L. Stem flaccid, widely branching (6-20' high);

leaves ovate to narrowly pblong, obtuse, partly clasping, o-tierved ; cymes leafy;
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flowers 2" broad; pods ovate-conical, rather longer than the calijz.— Low
grounds, everywhere.

13. H. gymnanthum, Engelm. & Gray. Almost simple, with strict

stem and hraiiclies (1 -3° high) ; leaves clasping, lieart-sliaped, acute or obtuse
;

cyme naked, the floral leaves reduced to small awl-shaped bracts; in aspect

approaching the next. (II. mutilum, var. gymnanthum, Cinn/.) — Del. and
Penn. to Minn., and southward.

14. H. Canadense, L. Stem strict (6-15' high), with the branches

erect; leaves linear, 3-nerued a,t the hsLse, ohtwse ; cymes naked; flowers deep

yellow, 2-3'' broad when expanded • pods conical-oblonr/, usualli/ much lon^/er

than the cali/x.— Wet, sandy soil ; common. June - ( )ct.— Yar. :\iX..jrs, ( iray,

is a large form, 1 -2° high, with lanceolate leaves lY long, 3" wide, the upjier

acute. L. Superior, Rabbins; S. New York and southward.— Yar. Mixi.-\rrM,

Chois., a simple few-flowered form, 1 -3' high, with oblong obtuse leaves.

Ou wet rocks, Wise, and northward.

* * Stems fastiyiatelj branched; leaves linear or bract4ike, ascending or

appressed.

15. H. Drummondii, Torr. & Gray. Stem and the mostly alternate

bushy branches rigid, erect (10- 18' high) ; leaves linear-sidjulate, nearly erect,

l-nerved (3 - 9" long) ; Jloivers scattered along the upper part of the leafy

branches, shori-pedicelled ; pods ovoid, not longer than the calijx.— W. 111.,

Iowa, Kan., and southward, in dry soil.

16. H. nudicaule, Walt. (Orange-grass. Pixe-wep:i).) Stem and

bushy branches thread-like, wiry (4 -9' high); leaves minute aicl-shaped scales,

appressed ; Jioicers minute, mosth/ sessile and scattered along the erect branches

;

pods ovate-lanceolate, acute, much longer than the cali/x. (II. Sarotbra, Michz.)

— Sandy fields, N. Eng. to 111., Mo., and soutliward ; common. June -Oct.

3. E L 6 D E S, Adans. Marsh St. Johx's-wort.

Sepals 5, equal, erect. Petals 5, equal-sided, oljlong, naked, imbricated in

the bud. Stamens 9 (rarely more), united in 3 sets ; the sets separated by as

many large orange-colored glands Pod 3-celled, oblong , styles distinct.

—

Perennial herbs, in marshes or shallow water, with small close clusters of

flesh-colored flowers in the axils of the leaves and at the summit of the stem.

(Name e\a>5r}s, growing in ma?-s/?es, accidentally changed to Elodea by Jussieu,

who was followed by Pursh, etc.)

1. E. campanulata, Pursh. Leaves closelij sessile or clasping bg a broad

base, oblong or ovate, very obtuse ; filaments united below the middle. (E.

Virginica, Nntt.) — Common in swamps ; 1 - 2° high. July, Aug.

2. E. petiolata, I'ursh. Taller, more branching; leaves tapering into

a short jtetiole, oblong : filaments united beyond the middle.— From Va. south

and westward.

Order 19. TEKNSTKCEMIACE^E. (Tea or Camellia
Family.)

Tj'ees or shrubs, with alternate simple feather-veined leaves, arid no stip-

ules, the regular Jlowers hypogynous and polyandrous, the sepals and petals
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hoth imbricated in cestivation, the stamens more or less united at the base

tvith each other (inonadelphous or 3 - o-adelphous) and with the base of the

petals.— Anthers 2-C'elled, introrse. Fruit a woody 3 - 5-celled locuii-

cidal pod. Seeds few, with little or no albumen. Embryo large, with

broad cotyledons.— A family with showy flowers, the types of which are

the well-known Camellia and the more imjDortant Tea Plant, — rep=

resented in this country by the two following genera.

1. STUARTIA, L.

Sepals 5, rarely 6, ovate or lanceolate. Petals 5, rarely 6, obovate, crenulate.

Stamens mouadelphous below. Pod 5-celled. Seeds 1 or 2 in each cell, crusta-

ceons, anatropous, ascending. Embryo straight, nearly as long as the albumen

;

radicle longer than the cotyledons.— Shrubs with membranaceous deciduous

oblong-ovate serrulate leaves, soft-downy beneath, and large short-peduncled

flowers solitary in their axils. (Named for JoJai Stuart, Marquis of Bute.)

1. S. Virginica, Cav. Petals 5, white (I'long); sepals ovate; style 1;

stigma 5-tootlied
;
pod globular, blunt ; seeds not margined. — Woods, Ya.,

and southward.

2. S. pentagyna, L'Her. Leaves larger, 5-6' long; sepals acute
;
petals

often 6 ; styles 5, distinct
;
pod angled, pointed ; seeds wing-margined.— ]\Ioun-

tains of Ky., Car., and southward.

2. GORDONIA, Ellis. Loblollt Bay.

Sepals 5, rounded, concave. Petals 5, obovate. Stamens 5-adelphous, one

cluster adhering to the base of each petal. Style 1 . Pod ovoid, 5-valved ; the

valves separating from the persistent axis ; cells 2 - 8-seeded. Seeds pendulous.

Embryo straightish, witli a short radicle, and thin longitudinally ]daited cotyle-

dons. — Shrubs or small trees, with large and showy white flowers on axillary

peduncles. (Dedicated by Dr. Garden to his "old master, Dr. James Gordon

of Aberdeen," and by Ellis to a London nurseryman of the same name.)

1. G. Lasianthus, L. (Loblolly Bay.) Leaves coriaceous and per-

sistent, lanceolate-oblong, narrowed at the base, minutely serrate, smooth and
shining

;
pod pointed ; seeds winged above. — Swamps near the coast, Va.

and southward. May -July. — Petals 1|' long.

Order 20. MALVACEAE. (Mallow Family.)

Herbs or shrubs, icith alternate stipulate leaves and regular Jioicers, the

calyx valvate and the corolla convolute in the bud. numerous stamens moua-

delphous in a column, and united at base icith the short claws of the petals^

1-celled anthers, and kidney-shaped seeds. — Sepals 5, united at base, per-

sistent, often involucellate with a whorl of bractlets formino- a sort of

exterior calyx. Petals 5. Anthers kidney-shaped, opening along the

top. Pistils several, the ovaries united in a ring or forming: a several-

celled pod. Seeds with little albumen: embryo curved, the leafy cotyle-

dons variously doubled up. — ]\Iucilaginous, innocent plants, with tough

bark and palmately-veined leaves. Flower-stalks with a joint, axillary.
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Tribe I. MAL.VE^. Columns of stamens anther-bearing at the top. Ovaries and

caipels 6 -20 or more, closely imited in a ring around a central axis, from which tliey

separate after ripening.

* Stigmas occupying the inner face of the styles ; carpels 1-seeded, falling away separately.

1. Althsea. Involucel of 6 to 9 bractlets.

2. 3Ialva. Involucel of 3 bractiets. Petals obcord ate. Carpels rounded, beakless.

3. Callirrlioe. Involucel of 1- 3 bractiets or none. Petals truncate. Carpels beaked.

I. Napsea. Involucel none Flowers dioecious. Stamens few (15 •- 20). Carpels beakless,

* * Stigmas terminal, capitate; carpels 1 - few-seeded, usually dehiscent.

5. Maivastruuo . Involucel of 3 bractiets or none. Seed solitary, filling the ceU, ascending.

6. Sida. Involucel none. Seed solitary in the cells, pendulous.

7. Spliseralcea. Bractiets 3. Seeds 2 or 3 in each cell.

S. Abntilon. Involucel none. Seeds 3 - 9 in each cell.

0. 3Iotliola. Bractiets 3. Seeds 2 in each ceU, with a transverse partition between them.

Tribe II. HIBISCE^. Column of stamens anther-bearing for a considerable part of

its length, naked and 5-toothed at the very apex. Pod mostly 5-celled, loculicidal,

leaving scarcely any axis in the centre after opening.

10. Kosteletzkya. Involucel of several bractiets. Pod 5-celled, 5-seeded.

II. Hibiscus. Involucel of many bractiets. Pod 5-celled, many-seeded.

1. ALTHiEA, L. Marsh-Mallow.

Calyx surrounded by a 6 - 9-cleft involucel. ( )therwise as in Malva. (Old
Greek and Latin name, from a.\6.v, to cure, in allusion to its healing properties.)

A. officixXlis, L. (Marsh-Mallow.) Stem erect, 2-4° high; leaves
Dilate or slightly heart-shaped, toothed, sometimes 3-lobed, velvety-downy

;

pvsduncles axillary, many-flowered ; flowers pale rose-color. — Salt marslies,

coast of N. Eng. and N. Y. Aug., Sept.— Perennial root thick, abounding
in mucilage, the basis of the Pates de Guimauve. (Nat. from Eu.)

2. MALVA, L. Mallow.

Calyx with a 3-leaved involucel at the base, like an outer calyx. Petals ob-

cordate. Styles numerous, stigmatic down the inner side. Fruit depressed,

separating at maturity into as many 1-seeded and indehiscent round kidney-
shaped blunt carpels as there are styles. Hadicle pointing downward. (An
old Latin name, from the Tjreek name, /u.a\dxv, having allusion to the emol-
lient leaves.)

* Flowers fascicled in the axils.

M. rotundif6lia, L. (CojrMON Mallow.) Stems procumbent from a
deep biennial root; leaves round-heart-shaped, on very long petioles, crenate,

ohscurehj-lobed ; petals twice the length of the calyx, whitish ; carpels pubes-

cent, even.— Waysides and cultivated grounds; common. (Nat. from Eu.)

M. SYLVESTRis, L. (HiGH j^L) Biennial; stem erect, branched (2-3°
high) ; leaves sharjAj/ .5 - 7-lobed : petals thrice the length of the calyx, large,

purple and rose-color ; carpels wrinkled-veiny.— Waysides. (Adv. from Eu.)

M. CRisPA, L. (Curled ^L) A tall, erect annual, with round and angled
toothed and crisped leaves, and small sessile floicers crowded in the axils. —
Sparingly escaped from old gardens. (Adv. from Eu.)

* * Floicers only in the upper axils, somewhat racemose or paniculate.

M. mosciiXta, L. (Musk M.) A low perennial, with the stem-leaves

5'parted, and the divisions once or twice parted or cleft into linear lobes, faintly

musky-scented, the /7o«6-ers rose-color or white (l^'in diameter) on short pe-

duncles crowded on the stem and branches, tlie fruit downy.— Escaped from
gardens to waysides. (Adv. from Eu.)
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M. Alcea, L., with the stern-leaves onli/ once 5-parted or cleft, the lobes

incised, large flowers like the last, but the fruit smooth, and bractlets of the

involucel ovate, has escaped from gardens. (Adv. from Eu.)

3. CALLIRRHOE, Nutt.

Calvx either naked or with a .3-leaved involucel at its base. Petals wedge-

shaped and truncate (usually red-purple). Styles, etc., as in jMalva. Carpels

10-20, straightish, with a short empty beak, separated within from the 1-

seeded cell by a narrow projection, indehiscent or partly 2-valved. Radicle

pointing downward. (Name drawn from Greek mythology.)

* Involucel 3-leaved.

1. C. triangulkta, Gray. Hairy-pubescent; stems nearly erect (2°

hio-h) from a fusiform root ; leaves triangular or halberd-shaped, or the lowest

rather heart-shaped, coarsely crenate ; the upper incised or 3 - 5-cleft ; flowers

panicled, short-pedicelled (purple) ; involucel as long as the 5-cleft 5-nerved

calyx ; carpels not rugose. — Dry prairies, Ind. to Minn., and southward.

2. C. involucrata, Gray. Hirsute or hispid, procumbent ; leaves

rounded, 5 - 7-parted or -cleft, the segments incisely lobed : peduncles elon-

gated, 1-flowered ; calyx 5-parted, tlie lanceolate 3 - 5-nerA'ed sepals twice as

long as the involucel
;
petals red or purplish , carpels indehiscent, rugose-

reticulated. — Minn, to Tex.

* * Involucel none; calyx 5-parted ; carpels strongly rugose.

3. C alcseoides, Gray. Strigose-pubescent ,• stems slender (1° high),

erect from a perennial root; lower leaves triangular- lieart-shaped, incised, the

upper 5 -7-parted, laciniate, the uppermost divided into linear segments;

flowers (rose-color or white) corymbose, on slender peduncles — Barren oak-

lands, S. Ky. to Kan. and Neb.

4. C. digitata, Xutt. Sparsely hirsute or glabrous, erect; leaves few,

round-cordate, 5 - 7-parted, the cauline commonly with linear divisions
;
pe-

duncles subracemose, long, filiform ; flowers red-purple to white. — Kan. to

Tex.
4. NAP^A, Cla}^. Glade Mallow

Calyx naked at the base, 5-toothed. Petals entire. Flowers dlcecious ; the

staminate flowers destitute of pistils, with 15-20 anthers; the fertile with a

short column of filaments but usually no anthers. Styles 8- 10, stigraatic

along the inside. Fruit depressed-globular, separating M'hen ripe into as many

kidney-shaped 1-seeded beakless and scarcely dehi.scent carpels as there are

styles. Eadicle pointing downward.—A tall roughish perennial herb, with

very large 9-11-parted lower leaves, the pointed lobes pinnatifid-cut and

toothed, and with small white flowers in panicled clustered corymbs. (Named

from vdirr], a glade or dell, or, poetically, a nymph of the glades.)

1. N. di6ica, L. Stems nearly simple, 5-9° high.— Penn. to Ya., and

west to Iowa and Minn. ; rare. July.

5. MALVASTRUM, Gray. False Mallow.

Calvx with an involucel of 2 or 3 bractlets, or none. Petals notched at the

end or entire. Styles 5 or more ; stigmas capitate. Carpels as in Malva, or
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else as in Sida, but the solitary kidney-shaped seed ascending and the radicle

pointing downward, as in the former. (Name altered from Malva.)

1. M. angUStum, Gray Annual, slightly hairy, erect (6'-l° high);

leaves lance-oblong or linear, with scattered fine callous teeth; flowers in the

upper axils, on peduncles shorter than the broadly ovate-triangular sepals;

bractlets and stipules setaceous
;
petals yellow, scarcely exceeding the calvx

;

carpels 5, kidney-shaped, smooth, at length 2-valved.— W. Tenn. to Iowa
and Kan. Aug.

2 M. coecineum, Gray. Perennial, low and hoary , leaves 5-parted or

pedate , flowers in short spikes or racemes, the pink-red petals very much
longer than the calyx; carpels 10 or more, reticulated on the sides and iude-

hiscent. — Minn to W. Tex., and westward.

6. SIDA, L.

Calyx naked at the base, 5-cleft. Petals entire, usually oblique. Styles 5

or more, tipped with capitate stigmas ; the ripe fruit separating into as many
1-seeded carpels, which are closed, or commonly 2-valved at the top, and

tardily separate from the axis. Seed pendulous. Embryo abruptly bent;

the radicle pointing upward. (A name used by Theophrastus.)

1. S. Nap^a, Cav. A smooth, tall (4-10° high) perennial; leaves 3-7-

cleft, the lobes oblong and pointed, toothed
; flowers {white) innbellate-cori/mbed,

1' wide ; carpels 10, pointed.— Rocky river-banks, along the Alleghanies, Penn.

to Va. , rare. (Cultivated in old gardens.)

2. S. EUiottii, Torr. & Gray. A smooth, erect perennial (1-4° high);

leaves linear, serrate, short-petioled
; peduncles axillary, 1-flowered, short;

flowers {yellow) rather large; carpels 9-10, slifldly and ahrupdy pointed,

forming a depressed fruit.— Sandy soil, S. Va. and southward. May -Aug.
S. SPix6sA, L. Annual weed, minutely and softly pubescent, low (10-20'

high), much branched; leaves ovate-lanceolate or obiomj, serrate, rather loug-

petioled
;
peduncles axillary, 1-flowered, shorter than the petiole

; flowers
I'/ellow) small; carpels 5, combined into an ovate fruit, eac// spliftinrj at the

top into 2 beaks.— A little tubercle at the base of the leaves on the stronger
plants gives the specific name, but it cannot be called a spine.— Waste places,

S. New York to Iowa, and common southward. (Nat. from the trojiics.)

7. SPHJERALCEA, St. Ilil.

Ovules and seeds usually 2 or 3 in each cell. Characters otherwise as in

Malvastrum. (Name from acpaTpa, a sphere, and dA/cea, a mallow— from the

commonly spherical fruit.)

1. S. acerifolia, Nutt. Perennial, erect, 2-6° high, stellately pubescent

or glabrate ; leaves maple-shaped, 3 - 7-cleft ; flowers clustered in the upper

axils and subspicate, rose-color to white.— Kankakee Co., 111., E. J. Hill ; Dak.

and westward.

8. ABUTILON, Tourn. Indian Mallow.

Carpels 2-9-seeded, at length 2-valved. Radicle ascending or pointing in-

ward. Otherwise as in Sida. (Name of unknown origin.)

A. AviCEXN.E, Gaertn. (Velvet-Leaf.) Tall annual (4° high) ; leaves

roundish-heart-shaped, taper-pointed, velvety
;
peduncles shorter than the leaf-

stalks ; corolla vellow ; carpels 12-15, hairy, beaked.— Waste places, escaped

from gardens. (Adv. from India.)
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9. M O D i O L A, Moench.

Calyx with a 3-leaved involucel. Petals obovate. Stamens 10-20. Stigmas

capitate. Carpels 14-20, kidney-shaped, pointed, and at length 2-valved at the

top ; the cavity divided into two by a cross partition, with a single seed in each

cell.— Kumble, procumbent or creeping annuals or biennials, with cut leaves

and small purplish flowers solitary in the axils. (Name from modiolus, tbe broad

and depressed fruit resembling in shape the Roman measure of that name.)

i. M. multifida, Moench. Hairy ; leaves 3 - 5-cleft and incised ; stamens

15-20; fruit hispid at the top.— Low grounds, Va. and southward.

10. KOSTELETZKYA, Presl.

Pod depressed, with a single seed in each cell. Otherwise as Hibiscus.

(Named after T'. F. Kosteletzky, a Bohemian botanist.)

1. K. Virginica, Gray. Roughish-hairy perennial (2-4° high); leaves

halberd-shaped and heart-shaped, the lower 3-lobed ; coroUa 2' wide, rose-

color ; column slender.— ]\Iarshes on the coast, N. Y. and southward. Aug.

11. HIBISCUS, L. Rose-Mallow.

Calyx involucellate at the base by a row of numerous bractlets, 5-cleft.

Column of stamens long, bearing anthers for much of its length. Styles

united , stigmas 5, capitate. Fruit a 5-celled loculicidal pod. Seeds several

or many in each cell.— Herbs or shrubs, usually with large and showy

flowers. (An old Greek and Latin name of unknown meaning.)

* I iull(jenous tall perennials (4-8° hig}i),Jioweriny late in summer.

1. H. MoscheutOS, L. (Swamp Rose-Mallow.) Zeares orate, pointed,

toothed, the lower 3-lobed, the uppermost oblong-lanceolate, all whitened under-

neath with a fine soft down, glabrous or slightly downy above; the l-flowered

peduncles sometimes united at the base with the petioles; bractlets not liairy;

calyx not inflated; pod and seeds smooth or nearly so.— Brackish marshes

along the coast, from E. Mass. southward, and lake shores and swamps west-

ward to 111. and Mo., esijecially within the influence of salt springs.— Corolla

5-6' in diameter, light rose-color or white, with or without a crimson eye.

2. H. lasiocarpus, Cav. Leaves soft-downy both sides, the lower broadly

ovate and heart-shaped ; bractlets ciliate
;
pod hirsute ;

— otlierwise resembling

the last. (H. grandiflorus, Michx.) — Ind. to Mo., and southward.

3. H. militaris, Cav. (Halp.kkd-LeavedR.) Smooth throurj/iout ; lower

leaves ovate-heart-shaped, toothed, 3-lobed ; upper leaves halberd-form, the short

lateral lobes spreading at the base, the middle one prolonged and taper-pointed

;

peduncles slender
;
fruiting calyx inflated ; seeds hairy.— River-banks, Penn

to Minn., and southward.— Corolla 2-3' long, flesh-color Avith purple base.

* * Escapedfrom gardens or grounds.

H. Tri6xum, L. (Bladder Ketmia.) A low, rather hairy annual; upper
leaves 3-parted, Avith lanceolate divisions, the middle one much the longest

;

fruiting ca///.r inflated, membranaceous, 5-winged ; corolla sulphur-yellow with a

blacki.sh eye, ephemeral ; hence the name floicer-of-an-hour. (Adv. from Eu.)

H. SvniACLS, L. (SHurBBV Alth.^:a ')f gardeners.) Tall shrub, smooth;
leaves wedge-ovate, pointed, cut-toothed or lobed ; corollo. usually rose-color.

— Escaped rarely from cultivation, Penn., etc. Sept. (.\dv. from Ku.)
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yRDER 21. TILIACE^E. (LixDEN Family.)

Trees (i-arely herbs), with the inucilaainons properties, Jibrous bark,

vnlcale cali/x, etc., of the Mallow Family; but the sepals deciduous, petals

iinf>ric(ited in the bud. Ilie stamens usualhj jioiycdelphous, and the authers

2-celled. Represented in Northern regions only by the genus,

1. T I L I A, Tourn. Lixdkx. Basswood.

Sepals 5, Petals 5, spatulate-oblong. Stamens numerous ; filaments coher-

ing in 5 clusters with each other (in European species), or with the l)ase of a

spatiilate petal-like body placed opposite each of the real petals. Pistil with

a 5-celled ovary, and 2 lialf-anatropous ovules in each cell, a single style, and a

5-toothed stigma. Fruit dry and woody, indehisceut-globular, becoming 1-

celled and 1 -2-seeded. Embryo in hard albumen ; cotyledons broad and thin,

5-lobed, crumpled.— Fine trees, with soft and white wood, very fil)rous and

tough inner bark, more or less heart-shaped and serrate alternate leaves (ob-

lique and often truncate at the base), deciduous stipules, and small cymes of

flowers, hanging on an axillary peduncle which is united to a ligulate mem-
branaceous bract. Flowers cream-color, honey-bearing, fragrant. (The clas-

sical Latin name.)

1. T. Americana, L. (Basswood.) Leaves large, green and glabrous

or nearly so, thickisli ; floral bract usually tapering at base; fruit ovoid.

—

Rich woods. May, June.— Here rarely called Lime-tree, oftener White-wood,

commonly Bassa-ood : the latter name now obsolete in England.

2. T. pubescens. Ait. Leaves smaller (2-3' long), thinner, and rather

pubescent beneath ; floral bract usually rounded at base ; fruit globose, smaller

(3" broad) (T. Americana, var. pubescens, Man.) — N, Y. to Fla., and west-

ward.

3. T. heterophylla. Vent. (White Basswood.) Leaves larger,

smooth and bright green above, silvery-whitened with a fine down underneath.

— Mountains of Penn. to S. 111., and southward.

T. EuROP^EA,the Europeax Lixden, several varieties of wliich are planted
in and near our cities for shade, is at once distinguished from any native spe-

cies by tlie al)sence of the petal-like scales among the stamens. This tree (the

Lin) gave the family name to Linaitius.

Order 22. LIXACE^E. (Flax Family )

Herbs (I'arehj shrubs) with the recjular and symmetrical hypogynous

flowers 4:-G-7nerous throughout, strongly imbricated calyx and convolute

petals, 5 stamens monadelphous at base, arid an 8-10-seeded pod, haviuf]

twice as many cells as there are styles. Represented by the genus,

1. LINUM, Totirn. Flax.

Sepals (persistent), petals, stamens, and styles .5, regularly alternate with each

other. Pod of 5 united carpels (into which it splits in dehiscence) and 5-celled

with 2 seeds hanging from the summit of each cell, which is partly or completely

divided into two by a falsp partition projecting from the back of the carpel,

the pod thus becoming 10-ceUed. Seeds anatropous, mucilae^inous, flattened.
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containing a large embryo with plano-convex cotyledons.— Herbs, with tough

fibrous bark, simple and sessile entire leaves (alternate or often opposite), with-

out stipules, but often with glands in their place, and with corymbose or pani-

cled flowers. Corolla usually ephemeral. (The classical name of the Flax.)

* Flowers rather small, ijellow ; glabrous, 1-2° high.

1. L. Virginianuni; L- Stem erect from the base and with the corym-

bose spreading or recurving branches terete and even ; no stipular glands

;

leaves oblong or lanceolate, or the lower spatulate and often opposite ; flowers

scattered, small (barely 3" long) ; sepals ovate, pointed, smooth-edged or

nearly so, equalling the depressed 10-celled pod ; styles distinct.— Dry woods;

common.— Root apparently annual; but the plant propagates by suckers

from the base of the stem.

L. FloridAxum, Trelease, of rather stricter habit and the pods broadly

ovate and obtuse, appears to have been found in S. 111.

2. L, striatum, Walt. Stems gregarious, erect or ascending from a

creeping or decumbent base, slightly viscid, and with the mostly racemose

short branches striate ivith about 4 sharp wing-like angles decurrent from the

leaves ; these broader than in the last, and mostly oblong, usually with all the

lower ones opposite ; flowers more crowded ; sepals scarcely equalling the very

small subglobose brownish pod; otherwise nearly as n. i.— Wet or boggy

grounds, E. Mass. to Lakes Ontario and Huron, 111., and southward.

3. L. sulcatum, Riddell. Stem strictly erect from an annual root, and

with the upright or ascending branches wing-angled or grooved ; leaves al-

ternate, linear, acute, the upper subulate and glandular-serrulate ; a pair of

dark glands in place of stipiUes ; sepals ovate-lanceolate and sharp-pointed,

strongly 3-nerved and with rough-bristly-glandular margins, scarcely longer

than the ovoid-globose incompletely 10-celled pod; stijles umted almost to the

middle.— Dry soils, E. Mass. to Minn., and southwestward.— Flowers and

pods twice as large as in the preceding.

4. L. rigidum, Pursh. Glaucous, sometimes slightly puberulert, often

low and cespitose, the rigid branches angled , leaves narrow, erect, usually

with stipular glands ; flowers large ; sepals lanceolate, glandular-serrulate

;

styles united; capsule ovoid, 5-valved.— Minn, to Kan., and southward.

* * Floivers large, blue.

5. L. perenne, L., var. Lewisii, Eat. & Wright. Perennial, glabrous

and glaucous, 1 - 3° high ; leaves linear, acute ; flowers rather few on long

peduncles; sepals obtuse or acutish, not glandular-serrulate; styles distinct;

pod ovate.— Minn, to Xeb., and westward. (Eu., Asia.)

L. usiTATissiMUM, L. (CoMMOx Fl.\x.) Aunual ; stem corymbosely

branched at top; sepals acute, ciliate.— Occasionally spontaneous in fields.

(Adv. from Eu.)

Order 23. GERANIACE^:. (Geranium Family.)

Plants {chiefly herbs) with perfect and generally symmetrical hypogynous

dowers ; the stamens, counting sterile filaments, as many or commonly twice

as many, and the lobes or cells (1 -few-ovuled) of the ovary as many, as

the sepals, the axis of the dry fruit persisting.— Seeds without albumeD
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except in Oxalis. Flowers mostly 5-merous and the sepals usually dis-

tinct. Leaves never punctate. An order not easily defined, and includ-

ing several strongly marked tribes or suborders which have been regarded

by many botanists as distinct.

Tribe I. GERANIE^. (Geranium Family proper.) Flowers regular, 5-merous, the

sepals imbricate in the bud, persistent. Glands of the disk 5, alternate with the petals.

Stamens somewhat united. Ovary deeply lobed; carpels 5, 2-ovuled, 1-seeded, sepa-

rating elastically with their long styles, when mature, from the elongated axis. Co-

tyledons plicate, incumbent on the radicle. — Herbs (our species) with more or less

lobed or divided leaves, stipules, and astringent roots

1 Geranium. Stamens with anthers 10, rarely 5. The recurving bases of the styles or

tails of the carpels in fruit naked inside.

2. Erodium. Stamens with anthers only 5. Tails of the carpels in fruit bearded inside,

often spirally twisted.

Tribe II. LIMNANTHER. Flowers regular, Smerous (in Floerkea), the persistent

sepals valvate. Glands alternate with the petals. Stamens distinct. Carpels nearly

distinct, with a common style, 1-ovuled, 1-seeded. at length fleshy and indehi.scent, not

beaked, separating from the very short axis. Embryo straight ; cotyledons very thick

;

radicle very short, -- Low tender annuals, with alternate pinnate leaves and no
stipules.

3. Floerkea. Sepals, minute pistils, and lobes of the ovary 3 ; stamens 6.

Tribe III. OXALiIDE^E. (Sorrel Family ) Flowers regular, 5-merous, the persist-

ent sepals imbricate. Glands none. Stamens 10. often united at base. Stigmas capi-

tate. Fruit a 5-cclled loculicidal pod (in Oxalis); cells 2 -several-seeded. Embryo
straight, in a little fleshy albumen. — Leaves compound (3-foliolate in our species)

;

juice sour.

4. Oxalis. St}ies 5, separate. Pod oblong ; the valves not falling away. Leaflets usually

obcordate

Tribe IV. BALSAMINES. (Balsam Family.) Flowers irregular (5-merous as to

the stamens and pistil), the petals and colored sepals fewer in number, deciduous, the

larger sepal with a large sac or spur. Glands none. Stamens 5, distinct, short. Fruit

a fleshy 5-celled pod (in Impatiens) ; cells several-seeded. Embryo straight. — Tender

and very succulent herbs, with simple leaves and no stipules,

5. Impatiens* Lateral petals unequally 2-lobed. Pod bursting elastically into 5 valves.

1. GERANIUM, Tourn. Ceanesbill.

Stamens 10 (sometimes only 5 in n. 3), all with perfect anthers, the .5 longer

with glands at their base (alternate with the petals). Stjdes smooth inside in

fruit when they separate from the axis.— Stems forking. Peduncles 1-3-

flowered. (An old Greek name, from yepai/os, a crane ; the long fruit-bearing

beak thought to resemble the bill of that bird.)

* Bootsfock perennial.

1. G. macul^tum, Lo (Wild Cranesbill.) Stem erect, hairy ; leaves

about 5-parted, the wedge-shaped divisions lobed and cut at the end ; sepals

slender-pointed; petals entire, light purple, bearded on the claw (|' long).

—

Open woods and fields. April -July.— Leaves somewhat blotched with

whitish as they grow old.

* * Root biennial or annual ; floioers small.

°»- Leaves ternately much-dissected ^ heavy scented.

2. G. Roberti^num, L, (Herb Robert.) Sparsely hairy, diffuse,

strong-scented ; leaves 3-divided or pedately 5-divided, the divisions twice pin-
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natifid ; sepals awned, shorter than the (red-purple) petals ; carpels .vriukled

,

seeds smooth.— Moist woods and shaded ravines ; N. Eng. to Mo., and north-

ward. June - Oct. (Eu.)

•1- -)- Leaves palmately lobed or dissected.

3. G. Carolinianum, L. Stems at first erect, diffusely branched from

the base, hairy ; leaves about 5-parted, the divisions cleft and cut into numerous

oblong-linear lobes; peduncles and pedicels short; sepals awn-pointed, as long

as the emarginate (pale rose-colored) petals ; carpels hairy ; seeds ovoid-oUong

.

verij minutelij reticulated.— Barren soil and waste places; common. May-
Aug.— Depauperate forms, except by the seeds, are hardly distinguishable

from

G. DissECTUM, L. More slender and spreading, with narrower lobes to

the crowded leaves, and smaller red-purple petals notched at the end ; seeds

short-ovoid or globular, finely and deeph/ pitted.— Waste grounds, rare. (Nat.

from Eu.)

G. rotundif6lium, L. With the habit of the next but the fruit and seed
of the last; villous with long Avhite hairs tipped with purple glands; leaves

short-lobed.— Eare. (Nat. from Eu.)

G. PUSiLLUM, L. Stems procumbent, slender, minutely pubescent ; leaves

rounded kidneij-form, 5 - 7-parted, the divisions wedge-shaped, mostly 3-lobed ,

sepals aimless, about as long as the (purplish) petals; stamens 5 ; fruit pubes-
cent; seeds smooth.— Waste places, Mass. to Penn. ; rare. (Nat. from Eu.)

G. MOLLE, L. Like the last ; more pubescent ; flowers dark purple ; sta-

mens 10; carpels transversely wrinkled; seed slightly striate.— Occasionally
^spontaneous. (Nat. from Eu.)

G. coLUMBixuM. (LoxG-STALKED C.) Minutely hairy, with very slender

decumbent stems; leaves 5 -7-parted and cut into narrow linear lohes; j)e-

duncles and pedicels fillform and elongated ; sepals awued, about equalling the

purple petals, enlarging after flowering; carpels glabrous,' seeds nearly as in

G. dissectum.— Rarely introduced ; Penn. and southward, June, July. (Nat.

from Eu.)

G. SiBfRicuM, L. Slender, repeatedly forked, short-villous ; leaves 3-cleft

with serrate divisions; flowers dull-white, mostly solitary ; sepals awned ; seeds

minutely reticulate.— Rare. (Nat. from Eu.)

2. ERODIUM, L'Her. Storksbill,

The 5 shorter stamens sterile or wanting. Styles in fruit twisting spirally,

bearded inside. Otherwise as Geranium. (Name from ipwdios, a heron.)

E. cicutArium, L'Her. Annual, hairy; stems low, spreading; stipules

acute; leaves pinnate, the leaflets sessile, 1 - 2-pinnatifid
;
peduncles several-

flowered.— N. Y., Penn., etc. ; scarce. (Adv. from Eu.)

3. FLGERKEA, Willd. False Mermaid.

Sepals 3. Petals 3, shorter than the calyx, oblong. Stamens 6. Ovaries 3,

opposite the sepals, united only at the base ; the style rising in the centre

;

stigmas 3. Fruit of 3 (or 1-2) roughish fleshy achenes. Seed anatropous,

erect, filled by the large embryo with its hemispherical fleshy cotyledons. —
A small and inconspicuous annual, with minute solitary flowers on axillary

peduncles. (Named after Floerke, a German botanist.)

1. F. proserpinacoides, Willd. Leaflets 3 - 5, lanceolate, sometimes

2 -3-cleft.— Marshes and river-banks, W. New Eng. to Penn., Ky , Wise,

and westward. April - June. Taste slightly pungent.
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4. dXALIS, L. WOOD-SORKEL.

Sepals 5, persistent. I'etals 5 sometimes united at base, withering after

expansion. Stamens 10, usually mouadelplious at base, alternately shorter.

Styles 5, distinct. Pod oblong, membranaceous, 5-celled, more or less 5-lobed,

each cell opening on the back ; valves persistent, being fixed to the axis by

the partitions. Seeds 2 or more in each cell, pendulous from the axis, ana-

tropous, their outer coat loose and separating. Embryo large and straight in

fleshy albumen ; cotyledons flat.— Herbs, with sour watery juice, alternate or

radical leaves, mostly of 3 obcordate leaflets, which close and droop at night-

fall. Several species produce small peculiar flowers, precociously fertilized in

the bud and particularly fruitful ; and the ordinary flowers are often dimor-

phous or even trimorphous in the relative length of the stamens and styles.

(Name from o^vs, sour.)

* Stemless perennials ; leaves and scapes arisingfrom a rootstock or bulb ; leaflets

broadly obcordate ; flowers nearly V broad ; cells of the pod few-seeded.

1. O. AeetOSella, L. (Common Wood-Sorrel.) Rootstock creeping

and scaly-toothed; scape 1-flowered (2-5' high); petals white with reddish

veins, often notched.— Deep cold woods, Mass. to Penn., L, Superior, and

northward; also southward in the Alleghanies. June. (Eu.)

2. O. violacea, L. (Violet W.) Nearly smooth ; bulb scaly ; scapes

umbellately severalflowered (5-9' high), longer than the leaves; petals violet.

— Rocky places and open woods ; most common southward. May, June.

* * Stems leafy, branching; peduncles axillary ; flowers yellow; cells several-

seeded.

3. O. COrnicul^ta, L. (Yellow W.) Annual or perennial by running

subterranean shoots, erect or procumbent, strigose-pubescent ; stipules round

or truncate, ciliate
;
peduncles 2 - 6-flowered, longer than the leaves

,
pods

elongated, erect in fruit.— Rare; on ballast, etc.; indigenous in Mo. (Bush),

and southwestward. (Cosmopolitan.)

Var. striata, Sav. Stem erect, somewhat glabrous to very villous ; stipules

none. (0. stricta, L.) — Common. May -Sept. Varies greatly.

4. O. recurva, Ell. Like var. stricta of n. 3 ; leaflets larger (^-lY
broad), usually with a brownish margin ; flowers larger (6-8" long).— Penn.

to S. 111., and southward.

5. IMP ATI ENS, L. Balsam. Jewel-weed.

Calyx and corolla colored alike and not clearly distinguishable. Sepals

apparently only 4 ; the anterior one notched at the apex and probably con-

sisting of two combined ; the posterior one (appearing anterior as the flower

hangs on its stalk) largest, and forming a spurred sac. Petals 2, unequal-

sided and 2-lobed (each consisting of a pair united). Stamens 5, short; fila-

ments appendaged with a scale on the inner side, the 5 scales connivent and

united over the stigma ; anthers opening on the inner face. Ovary 5-celled

;

stigma sessile. Pod with evanescent partitions, and a thick axis bearing sev-

eral anatropous seeds, 5-valved, the valves coiling elastically and projecting

the seeds in bursting. Embryo straight; albumen none.— Leaves simple,

alternate, without stipules, in our species ovate or oval, coarsely toothed, petj-
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oled. Flowers axillary or panicled, often of two sorts, viz.,— the larger

ones, which seldom ripen seeds ;— and very small ones, which are fertilized

early in the bud ; their floral envelopes never expand, l)ut are forced off by

the growing pod and carried upward on its apex. (Name from the sudden

bursting of the pods when touched, whence also the popular appellation, Touch-

me-not, or Snap-iceed
.)

1. I. pallida, Nutt. (Pale Touch-me-xot.) Flowers pale-rjellow, spar-

ingly dotted with brownish-red ; sac dilated and very obtuse, broader than long,

tipped with a short incurved spur.— Moist shady places and along rills, in

rich soil ; most common northward. July - Sept.— Larger and greener than

the next, with larger flowers, and less frequent.

2. I. flilva, Xutt. (Spotted Tolch-me-xot.) Flowers orange-color,

thickly spotted with reddish-hrown ; sac longer than broad, acutely conical, ta-

pering into a strongly infiexed spur half as long as the sac.— Rills and shady

moist places ; common, especially southward. June - Sept.— Plant 2-4° high

;

the flowers loosely panicled, hanging gracefully on their slender nodding

stalks, the open mouth of the cornucopiae-shaped sepal upward. Spur rarely

wanting. Spotless forms of both species occur.

Order 24. RUTACE^E. (Rue Family.)

Plants with simple or compound leaves, dotted with pellucid glands and

abounding ivith a pungent or hitter-aromatic acrid volatile oil, producing

hypogynous almost always regular d-b-merous Jlowers, the stamens as many

or twice as many as the sepals {rarely more numeron!<) ; the 2-5 pistils sep-

arate or combined into a compound oimry of as many cells, raised on a pro-

longation of the receptacle (gynophore) or glandular disk.— Embryo large,

curved or straight, usually in fleshy albumen. Styles commonly united

or cohering, even when the ovaries are distinct. Fruit usually capsular.

Leaves alternate or opposite. Stipules none.— A large family, chiefly

of the Old World and the southern hemisphere ; our two indigenous

genera are

1. Xaiitlioxylurn. Flowers dioecious ; ovaries 3-5, separate, forming fleshy pods,

2. Ptelea. Flowers polygamous ; ovary 2-celled, forming a samara, like that of Elm.

1. XANTHOXYLUM, L. Prickly Ash.

Flowers dioecious. Sepals 4 or 5, obsolete in one species. Petals 4 or 5,

imbricated in the bud. Stamens 4 or .5 in the sterile flowers, alternate with

the petals. Pistils 2-5, separate, but their styles conniving or slightly united.

Pods thick and fleshy, 2-valved, 1-2-seeded. Seed-coat crustaceous, black,

smooth and shining. Embryo straight, with broad cotyledons.— Shrubs oi

trees, with mostly pinnate leaves, the stems and often the leafstalks prickly.

Flowers small, greenish or whitish. (From ^auOos, yelloiv, and ^v\ov, icood.)

1. X. Americanum, Mill. (Northern Prickly Ash. Toothache-

tree.) Leaves and flowers in sessile axillary umbellate clusters ; leaflets 2-4

pairs and an odd one, ovate-oblong, downy when young ; calyx none
;
petals

4 - 5
;
pistils 3-5, with slender styles

;
pods short-stalked.— Rocky woods and

river-banks; common, especially northward. April, May.—A shrub, with
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yellowish-green flowers appearing before tlie leaves. Bark, leaves, and poda

very pungent and aromatic.

2. X. Clava-Herculis, L. (Solthern V.) Glabrous; leaflets 3-8
pairs and an odd one, ovate or ovate-lanceolate, oblique, shining above; flow-

ers in an ample terminal cyme, appearing after the leaves ; sepals and petals

5; pistils 2-3, with short styles; pods sessile. (X. Carolinianum, Zr/7/(.) —
Sandy coast of Virginia, and southward. June.—A small tree with very

sharp prickles.

2. P TELE A, L. Shrubby Trefoil. Hop-tree.

Flowers polygamous. Sepals 3-5. Petals 3-5, imbricated in the bud.

Stamens as many. Ovary 2-celled ; style short ; stigmas 2. Fruit a 2-celled

and 2 seeded samara, winged all round, nearly orbicular.— Shrubs, with 3-foli-

olate leaves, and greenish-white small flowers in compound terminal cymes.

(The Greek name of the Elm, here applied to a genus with similar fruit.)

1. P. trifoliata, L. Leaflets ovate, pointed, downv when young.^
Rocky places. Long Island to ]Minn., and southward. June.— A tall shrub.

Fruit bitter, used as a substitute for hops. Odor of the flowers disagreeable.

AiLAXTHUs GLAXDUL^srs, Desf., called Tree of Heaven,— but whose

blossoms, especially the staminate ones, are redolent of anything but " airs

from heaven,"— is much planted as a shade-tree, especially in towns, and is

inclined to spread from seed. It belongs to the order Simarubace.-e, which

differs from Rutacere in the absence of dots in the leaves. The tree is known
by its very long pinnate leaves of many leaflets, and small polygamous greenish

flowers in panicles, the female producing 2-5 thin, linear-oblong, veiny sama-

ras. (Adv. from China.)

Order 25. ILICINE^E. (Holly Family.)

Trees or shruhs, with small axillary 4 - 8-7nerous floicej's, a minute calyx

free from the 4-8-celled ovary and the 4-S-seeded berry-like drupe : the

stamens as many as the divisions of the almost or quite 4-8-petalled corolla

and alternate tcith them, attached to their very base. — CoroUa imbricated

in the bud. Anthers opening lengthwise. Stigmas 4-8, or united into

one, nearly sessile. Seeds suspended and solitary in each cell, anatro-

pous, with a minute embryo in fleshy albumen. Leaves simple, mostlv

alternate. Flowers white or greenish.— A small family, nearly related

to the Gamopetalous order Ebenacece.

1. Ilex. Petals or corolla-lobes oval or obovate. Pedicels mostly clustered.

2. Neniopantlies. Petals linear. Pedicels solitary.

1. ILEX, L. Holly.

Flowers more or less dioeciously polygamous. Calyx 4 - 6-toothed. Petals

4 - 6, separate, or united only at the base, oval or obovate, obtuse, spreading.

Stamens 4 -6. The berry-like drupe containing 4 - 6 little nutlets.— Leaves
alternate. Fertile flowers inclined to be solitary, and the sterile or partly
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sterile flowers to be clustered iu the axils. (The ancient Latin name of the

Holly-Oak, rather than of the Holly.)

§ 1= AQUIFOLIUM. Parts of the Jiower commonli/ in fours, sometimes in

fives or sixes; drupe red, its nutlets ribbed, veiny, or l-grooved on the back

;

leaves {mostly smooth) coriaceous and evergreen.

* Leaves armed with spiny teeth; trees.

1. I. Op^ca, Ait. (American Holly.) Leaves oval, flat, the wavy

margins with scattered spiny teeth ; flowers iu loose clusters along tlie hase

of tlie young branches and in the axils; calyx-teeth acute.— Moist woodlands,

Maine to N. J., near the coast, west to S. Mo., and southward. June. — Tree

20-40° high; the deep green fuliage less glossy than iu t'..o European Kolly

(L Aquifolium, L.), the berries not so bright red, and nutlets not so veiny.

« * Leaves serrate or entire, not spiny ; shrubs.

2. I, Gassine, L. (Cassena. Yaupon.) Leaves lance-ovate or elliptical,

crenate (1-1^' lt)ng) ; flower-clusters nearly sessile, smooth ; calyx-teeth obtuse.

— Virginia and southward along the coast. ]\Iay.— Leaves used for tea by

the people along the coast, as they were to make the celebrated black drink

of the North Carolina Indians.

3. I, Dahoon, Walt. (Dahoon Holly.) Leaves oblanceolate or oblong,

entire, or sharply serrate toward the apex, with revolute margins (2-3' long),

the midrib and peduncles pubescent ; calyx-teeth acute.— Swamps, coast of V a.

and southward. May, June.

Var. myrtifolia, Chapm. Leaves smaller (1' long or less) and narrower.

(I. myrtifolia, Walt.)— Same habitat. May.

§ 2. PEIXOIDES. Parts of the {polygamous or dioecious) flowers in fours or

fives {rarely in sixes) ; drupe red or purple, the nutlets striate-many-ribbed

on tlie back ; leaves deciduous ; shrubs.

4= I. decidua, Walt. Leaves wedge-oblong or lance-obovate, obtusely ser-

rate, downy on the midrib beneath, shining above, becoming thickish
;
peduncles

of the sterile flowers longer than the petioles, of the fertile short ; calyx-teeth

smooth, acute.— Wet grounds, Va. to ]\Io., Kan., and southward. May.
5. I, montieola, Gray. Leaves ovate or lance-oblong, ample {S-b' long),

taper-pointed, thin-membranaceous, smooth, sharply serrate ; fertile flowers

very short-peduncled ; calyx ciliate.— Damp woods, Taconic and Catskill

Mountains, and Cattaraugus Co., N. Y., through Penn. (east to Northampton

Co.), and southward along the Alleghanies. May.

6. I. mollis, Gray. Leaves soft downy beneath, oval, ovate, or oblong,

taper-pointed at both ends, especially at the apex, thin-membranaceous, sharply

serrulate ; sterile flowers very numerous in umbel-like clusters, the pedicels

shorter than the petiole and (with the calyx) soft-downy, the fertile peduncles

very short.— Burgoon's Gap, Alleghanies of Penn. {J. R.Lowrie, Porter), and

along the mountains in the Southern States.— Resembles the last.

§3. PRINOS. Parts of the sterile flowers commonly in fours, fives, or sixes,

those of the fertile flowers commonly ir sixes {rarely in fives, sevens, or eights)

;

7iutlets smooth and even ; shrubs.
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* Leaves deciduous ; flowers in sessile clusters, or thefertile solitary ; fruit bright

red.

7. I. vertieillata, Gray, (Black Alder. Wixterberry.) Leaves

oval, obovate, or wedge-lanceolate, pointed, acute at base, serrate, downij on

the veins beneath ; flowers all very short-peduncled.— Low grounds ; common.
May, June.

8. I. laevigata, Gray. (Smooth Winterberrt.) Leaves lanceolate or

oblong-lanceolate, pointed at both ends, appressed-serrulate, shining abovC;

beneath mostly (jlabrous ; sterile flowers lonrj-peduncled.— Wet grounds, Maine
io the mountains of Va. June.— Fruit larger than in the last, ripening

earlier in the autumn.

* * Leaves coriaceous, evergreen and shining, often black-dotted beneath ; fruit

black.

9. I. glabra, Gray. (IxKBERRY.) Leaves wedge-lanceolate or oblong,

sparingly tuothed toward the apex, smooth
;
peduncles {h' long) of tlie sterile

flowers 3 - 6-flowered, of the fertile 1-flowered; calyx-teeth rather blunt.

—

Sandy grounds. Cape Ann, Mass., to Va., and southward near the coast. June.

— Shrub 2 - 3° high.

2. NEMOPANTHES, Raf. Mountain Holly.

Flowers polygamo-dioecious. Calyx in the sterile flowers of 4 - 5 minute de-

ciduous teeth, in the fertile ones obsolete. Petals 4 - .5, oblong-linear, spread-

ing, distinct. Stamens 4 - .5 ; filaments slender. Drupe with 4-5 bony nutlets,

light red.— A much-branched shrub, with ash-gray bark, alternate and oblong

deciduous leaves on slender petioles, entire or slightly toothed, smooth. Flow-

ers on long slender axillary peduncles, solitary or sparingly clustered. (Name
said by the author to mean " flower with a filiform peduncle," therefore prob-

ably composed of vriij.a, a thread, irovs, foot, and 6.v6os, flower.)

1. N. fascicul^ris, Raf. (N. Canadensis, Z)C.)— Damp cold woods,

from the mountains of Va. to Maine, Ind., Wise, and northward. May.

Order 26. CELASTKACE.^. (Staff-tree Family.)

Shrubs with simple leaves, and small regular flowers, the sepals arid the

petals both imbricated in the bud, the 4 or 5 perigynous stamens as many as

the petals and alternate with tJiem, inserted on a disk which fills the bottom

of the calyx and sometimes covers the ovary. Seeds arilled^— Ovules one

or few (erect or pendulous) in each cell, anatropous ; styles united into

one. Fruit 2-5-celled, free from the calyx. Embryo large, in fleshy

albumen; cotyledons broad and thin. Stipules minute and fugacious.

Pedicels jointed.

* Leaves alternate. Flowers in terminal racemes.

1 Celagtrus. A slu-ubby climber. Fruit globose, orange, S-valved. Aril scarlet.

* * Leaves opposite. Flowers in axillary cymes or solitaiy.

2. Euonyinus. Erect shrubs. Leaves deciduous. Fruit 3 - 5-lobed, 3 - .5-valve(]. Aril red

S. Pachystima. Dwarf evergreen shrub. Flowers very small. Fruit oblong, 2-valved

Aril whit*.
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1. C E IjA S T II U S, L. Staff-tree. Shrubby Bitter-sweet.

Flowers poljgamo-dioecious. Petals (crenulate) and stamens 5, inserted on

the margin of a cup-shaped disk which lines the base of the calyx. Pod glo-

bose (orange-color and berry-like), 3-celled, 3-valved, loculicidal. Seeds 1 or 2

in each cell, erect, enclosed in a pnlpy scarlet aril.— Leaves alternate. Flowers

small, greenish, in raceme-like clusters terminating the branches. (An ancient

Greek name for some evergreen, which our plant is not.)

1. C. SCandens, L. (Wax-work. Climbixg Bitter-sweet.) Twin-

ing shrub ; leaves ovate-oblong, finely serrate, pointed.— Along streams and

thickets. June.— The opening orange-colored pods, displaying the scarlet

covering of the seeds, are very ornamental in autumn.

2. EUdNYMUS, Tourn. Spixdle-tree.

Flowers perfect. Sepals 4 or 5, united at the base, forming a short and flat

calyx. Petals 4-5, rounded, spreading. Stamens very short, inserted on the

edge or face of a broad and flat 4 - 5-angled disk, which coheres Avith the calyx

and is stretched over the ovary, adhering to it more or less. Style short

or none. Pod 3 - 5-lobed, 3 - 5-valved, loculicidal. Seeds 1 - 4 in each cell,

enclosed in a red aril.— Shrubs, with 4-sided branchlets, opposite serrate

leaves, and loose cymes of small flowers on axillary peduncles. (Derivation

from ev, good, and ovofxa, name, because it has the bad reputation of poisoning

cattle. Tourn.)

1. E. atropurpureus, Jacq. (Burning-Bush. Waahoo.) Shrub

tall (6-14'^ liig'O and upright; leaves petioled, oval-oblong, pointed; parts of

the (dark-purple) flower commonly in fours
;
pods smooth, deeply lohed.— N. Y

to Wise, Xeb., and southward ; also cultivated. June.— Ornamental in autumn,

by its copious crimson fruit, drooping on long peduncles.

2. E. Americanus, L. (Strawberry Bush.) Shrub low, upright or

straggling (2-5° high); leaves almost sessile, thickish, bright green, varying

from ovate to oblong-lanceolate, acute or pointed
;
parts of the greenish-purple

floAvers mostly in fives
;
pods rough-wartij , depressed , crimson when ripe ; the

aril and dissepiments scarlet.— Wooded river-banks, N. Y. to 111., and south-

ward. June.

Var. obovatus, Torr. & Gray. Trailing, with rooting branches ; flower-

ing stems 1-2° high ; leaves thin and dull, obovate or oblong.— Low or wet

places ; the commoner form.

3. PACHYSTIMA, Raf.

Flowers perfect. Sepals and petals 4. Stamens 4, on the edge of the broad

disk lining the calyx-tube. Ovary free ; style very short. Pod small, oblong,

2-celled, loculicidally 2-valved. Seeds 1 or 2, enclosed in a Avhite membrana-

ceous many-cleft aril.— Low evergreen shrubs, Avith smooth serrulate coria-

ceous opposite leaves and very small green floAvers solitary or fascicled in che

axils. (Derivation obscure.)

1. P. Canbyi, Gray. Leaves linear to linear-oblong or oblong-oboA-ate.

obtuse, 3"-r long; pedicels very slender, often solitary, shorter than the

leaves ; fruit 2" long.— Mountains of S. W. Va.
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Order 27. RHAMNACE.^. (Buckthorn Family.)

Shrubs or small trees, with simple leaves, small and regular /lowers (some-

times apetalous), tuith the A or b perigynous stamens as many as the valcule

sepals and alternate loith them, accordingly opposite the petals! Drupe or

pod icith only one erect seed in each cell, not arilled. — Petals folded in-

wards in the bud, liooded or concave, inserted along with the stamens

into the edge of the fleshy disk which lines the short tube of the calyx

and sometimes unites it to the lower part of the 2-5-celled ovary

Ovules solitary, anatropous. Stigmas 2 - 5. Embryo large, with broad

cotyledons, in sparing fleshy albumen. — Flowers often polygamous, some-

times dioecious. Leaves mostly alternate ; stipules small or obsolete.

Branches often thorny. (Slightly bitter and astringent ; the fruit often

mucilaginous, commonly rather nauseous or drastic.)

* Calj'x and disk free from the ovary.

1. Berchemia. Petals sessile, entire, as long as the calyx. Drupe with thin flesh and a

2-celled bony putunien.

2. Rliamnus. Petals small, short-clawed, notched, or none. Drupe berry-like, with 2-4
separate seed-like nutlets.

* * Calyx with the disk adherent to the base of the ovary.

3. Ceanothus. Petals long-clawed, hooded. Fruit dry, at length dehiscent.

1. BERCHEMIA, Necker. Supple-Jack.

Calyx with a very short and roundish tube ; its lobes equalling the 5 oblong

sessile acute petals, longer than the stamens. Disk very thick and flat, filling

the calyx-tube and covering the ovary. Drupe oblong, with thin Hesh and a

bony 2-celled putamen. — Woody high-climbing twiners, with the pinnate veins

of the leaves straight and parallel, the small greenish-white flowers in small

panicles. (Name unexplained, probably personal.)

1. B. volubilis, DC. Glabrous; leaves oblong-ovate, acute, scarcely

serrulate ; style short. — Damp soils, Va. to Ky. and Mo., and southward.

June.— Ascending tall trees. Stems tough and very lithe, whence the pop-

ular name.
2. BHAMNUS, Tourn. Buckthorn.

Calyx 4 - 5-cleft ; the tube campanulate, lined with the disk. Petals small,

short-clawed, notched at the end, wrapped around the short stamens, or some-

times none. Ovary free, 2-4-ceUed. Drupe berry-like (black), containing

2-4 separate seed-like nutlets, of cartilaginous texture. — Shrubs or small

trees, with loosely pinnately veined leaves, and greenish polygamous or dioe-

cious flowers, in axillary clusters. (The ancient Greek name.)

§ 1. RHAMNUS proper. Flowers usually dioecious; nutlets and seeds deeply

grooved on the back; rhaphe dorsal; cotyledons Joliaceous, the 7na7-gins

revolute.

* Calyx-lobes and stamens 5; petals wanting.

1. R. alnifblia, L'Her. A low shrub; leaves oval, acute, serrate, nearly

straight-veiued ; fruit 3-seeded.— Swamps, Maine to Peun., Neb., and north-

ward. June
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* * Calyx-lobes, petals, and stamens 4.

R. CATHARTiCA, L. (CoMMOx BUCKTHORV.) Leaves ovate, minutely ser-

rate
;
fruit 3-4-seeded ; branchlets thornv.— Cultivated for hedges ; sparingly

naturalized eastward. May, June. (Nat. from Eu.)

2. R. laneeolata, Pursh. Leaves oblong-lanceolate and acute, or on

flowering shoots oblong and obtuse, finely serrulate, smooth or minutely

downy beneath
;
petals deeply notched

;
fruit 2-seeded.— Hills and river-banks,

Penn. (Mercersburg, Green) to ID., Tenn., and westward. May. — Shrub

tall, not thorny ; the yellowish-green flowers of two forms on distinct plants,

both perfect ; one with short pedicels clustered in the axils and with a short

included style ; the other with pedicels oftener solitary, the style longer and

exserted.

§ 2. FRANGULA. Flowers perfect; nutlets and seeds not ft rrowed ; cotyle-

dons fiat, thick ; rhaphe lateral.

3- R. Carolini^na, Walt. Thornless shrub or small tree; leaves (3-5'

long) oblong, obscurely serrulate, nearly glabrous, deciduous ; flowers .5-merous,

in one form umbelled, in another solitary in the axils, short-peduncled ; drupe

globose, 3-seeded. (Frangula Caroliniana, Gray.) — Swamps and river-banks,

N. J., Va. to Ky., and southward. June.

3. CEAN 6 THUS, L. New Jersey Tea. Red-root.

Calyx .'S-lobed, incurved; the lower part cohering with the thick disk to the

ovary, the upper separating across in fruit. Petals hooded, spreading, on

slender claws longer than the calyx. Filaments elongated. Fruit 3-lobed, dry

and splitting into its 3 carpels when ripe. Seed as in § Frangula.— Shrubby

plants ; flowers in little umbel-like clusters, forming dense panicles or corymbs

at the summit of naked flower-branches ; calyx and pedicels colored like the

petals. (An obscure name in Theophrastus, probably misspelled.)

1. C. Americ^US, L. (New Jersey Tea.) Leaves ovate or oblong-

ovate, 3-ribbed, serrate, more or less pubescent, often slightly heart-shaped at

base; common peduncles elongated.— Dry woodlands. July. — Stems 1-3°

high from a dark red root ; branches downy. Flowers in pretty white clus-

ters, on leafy shoots of the same year. The leaves were used for tea during

the American Revolution,

2. C. OVatUS, Desf. Leaves narrowly oval or elliptical-lanceolate, finely

glandular-serrate, glabrous or nearly so, as well as the short common pedun-

cles. (C. ovalis, Blqel.) — Dry rocks, W. Vt. and Mass. to Minn., 111., and

southwestward ; rare eastward. May.

Order 28. VITACE^E. (Vine Family.)

Shrubs with watery juice, usually climbing by tendrils, with small regular

floicers, a minute or truncated calyx, its limb mostly obsolete, and the stamens

as many as the valvate petals and opposite them I Berry 2-celled, usually

A-seeded.— Petals 4-5, very deciduous, hypogynous or perigynous.

Filaments slender; anthers introrse. Pistil Avith a short style or

none, and a slightly 2-lobed stigma ; ovary 2-celled, with 2 erect anatro-

pous ovules from the base of each cell. Seeds bony, with a minute
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embryo at the base of the hard albumen, which is grooved on one side.

— Stipules deciduous. Leaves alternate, palmately veined or compound
;

tendrils and flower-clusters opposite the leaves. Flowers small, greenish,

commonly polygamous. (Young shoots, foliage, etc., acid.)

* Ovary surrouuded by a nectariferous or glanduliferous disk ; plants climbing by the coiling

of naked-tipped tendrils.

1. Vitis. Corolla caducous without expanding. Hypogynous glands 5, alternate with the

stamens. Fruit pulpy Leaves simple.

2. Cissus. Corolla expanding. Disk cupular. Berry with scanty pulp, inedible. Leaves

simple or pinnately compound.

* * No distinct hypogynous disk ; plants climbing by the adhesion of the dilated tips of the

tendril-branches.

3. Ampelopsis. Corolla expanding. Leaves digitate.

1. VITIS, Tourn. Grape.

Flowers polygamo-dioeclous (some plants with perfect flowers, others stam-

inate with at most a rudimentary ovary), 5-merous. Calyx very short, usually

with a nearly entire border or none at all. Petals separating only at base and

falling off without expanding. Hypogynous disk of 5 nectariferous glands

alternate with the stamens. Berry pulpy. Seeds pyriform, with beakdike

base.— Plants climbing by the coiling of naked-tipped tendrils. Flowers in a

compound thyrse, very fragrant; pedicels mostly umbellate-clustered. Leaves

simple, rounded and heart-shaped. (The classical Latin name.)

§ 1. VITIS proper. Bark loose and shreddy ; tendrils forked ; nodes solid.

-1- A tendril (or inflorescence) opposite each leaf

1. V. Labriisca, L. (Northern Fox-Grape.) Branchlets and young
leaves very woolly ; leaves large, entire or deeply lobed, slightly dentate, con-

tinuing rusty-woolly beneath ; fertile panicles compact ; berries large.— Moist

thickets, N. Eng. to the Alleghany Mountains, and south to S. Car. June.

Fruit ripe in Sept. or Oct., dark purple or amber-color, with a tough musky
pulp. Improved by cultivation, it has given rise to the Isabella, Catawba,

Concord and other varieties.

!- -f- Tendrils intermittent {none opposite each third leaf).

•*-* Leaves pubescent and foccose, especiall t/ beneath and when young.

2. V. aestivalis, Michx. (Summer Grape.) Branchlets, terete; leaves

large, entire or more or less deeply and obtusely 3 - 5-lobed, with short broad

teeth, very woolly and mostly red or rusty when young ; berries middle-sizedj

black with a bloom, in compact bunches. — Thickets ; common. May, June,

Berries pleasant, ripe in Hfept.— V. bicolor, LeCoute, has its leaves smoothish

when old and pale or glaucous beneath; common north and westward.

3. V. Cili6rea, Engelm. (DowxY Grape.) Branchlets angular; pu

bescence whitish or grayish, persistent ; leaves entire or slightly 3-lobed

;

inflorescence large and loose ; berries small, black without bloom.— Central

111. to Kan. and Tex.

H-<- ++ Leaves glabrous and mostly shining, or short-hairy especially on the ribs

beneath, incisely lobed or undivided

4. V. C0rdif61ia, Michx (Frost or Chicken Grape.) Leaves 3 -4'

wide, not lobed or slightly 3 lobed, cordate with a deep acute sinus, acuminate.
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coarsely and sharply toothed; stipules small; inflorescence ample, loose;

berries small, black and shining, very acerb, ripening after frosts ; seeds I oi

2, rather large, with a prominent rhaphe. — Thickets and stream-banks, New
Eng. to central 111., Mo., Neb., and southward. May, June.

5. V. riparia, Michx. Differing from the last in the larger and more per-

sistent stipules (2-3" long), more shining and more usually 3-lobed leaves with

a broad rounded or truncate sinus and large acute or acuminate teeth, smaller

compact inflorescence, and berries (4-5" broad) with a bloom, sweet and very

juicy, ripening from July to Sept. ; seeds very small ; rhaphe indistinct. (V.

cordifolia, var. riparia, Gratj.) — Stream-banks or near water, W. New Eng. to

Penn., west to Minn, and Kan. Eastward the berries are sour and ripen late.

6. V. palmata, Valil. Branches bright red ; leaves dark green and dull,

3 - .5-lobed, with a broad sinus, the lobes usually long-acuminate ; inflorescence

large and loose ; berries black, without bloom, ripening late ; seeds very large

and rounded ; otherwise like n. 5. (V. rubra, Michx.) — 111. and Mo.

7. V. rupestris, Scheele. (Sand or Sugar Grape.) Usually Ioav and

bushy, often without tendrils ; leaves rather small, shining, broadly cordate,

abruptly pointed, with broad coarse teeth, rarely slightly lobed ; berries rather

small, sweet, in very small close bunches, ripe in Aug.— Mo. to Tex. ; also

found in Tenn., and reported from banks of the Potomac, near Washington.

§ 2. MUSCADfNIA. Bark closel/j adherent on the branches ; pith continuous

through the nodes ; tendrils slirple, intermittent ; seeds with transcerse wrinkles

on both sides.

8. V. rotundifdlia, Michx. (Mfscadike, Blllace, or Southern

Fox-Gkape.) Leaves shining both sides, small, rounded Avith a heart-shaped

base, very coarsely toothed with broad and bluntish teeth, seldom lobed
;

panicles small, densely flowered ; berries large (^-f in diameter), musky,

purplish without a bloom, with a thick and tough skin, ripe early in autumn.

(V, vulpina, Man., not L. ?) — River-banks, Md. to Ky., Mo., Kan., and

'southward. May — Branchlets minutely warty. This is the original of the

Scuppernong Grape, etc.

2. CISSUS, L.

Flowers perfect or sometimes polygamous, 4-merous or (in ours) 5-merous.

Petals expanding. Disk cup-shaped, surrounding the base of the ovary.

Berry inedible, with scanty pulp. Seeds usually triangular-obovate.— Ten

drils in our species few and mostly in the inflorescence. A vast genus, mainly

tropical. (Greek name of the Ivy.) •

1- C. Ampelopsis, Pers. Nearly glabrous; leaves heart-shaped or trun

cate at the base, coarsely and sharply toothed, acuminate, not lobed
;
panicle

small and loose ; style slender; berries of the size of a pea, 1 -3-seeded, bluish

or greenish. ( Vitis indivisa, Willd.)— River-banks, Va. to 111., and southward

June.

2. C. Stans, Pers. Nearly glabrous, bushy and rather upright; /eaves

twice pinnate or ternate, the leaflets cut-toothed; flowers cymose; calyx .5

roothed; disk very thick, adherent to the ovary; berries black, obovate

(Vitis bipinnata, Torr. ^ Gray.) — Rich soils,Va. to Mo., and southward.
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3. AMPELOPSIS, Miclix. Virginian Creeper.

Calyx slightly 5-toothed. Petals concave, thick, expanding before thev fall.

Disk none.— Leaves digitate, with 5 (3 - 7) oblong-lanceolate sparingly serrate

leaflets. Flower-clusters cymose. Tendrils fixing themselves to trunks or

walls by dilated sucker-like disks at their tips. (Name from &fnre\os, a vine,

and u\l/Ls, appearance.)

1. A. quinquefolia, Michx. A common woody vine, in low or rich

grounds, climbing extensively, sometimes by rootlets as well as by its disk-

bearing tendrils, blossoming in July, ripening its small Idackish berries in

October. Also called American Ivy, and still less appropriately, Woodbine.

Leaves turning bright crimson in autumn.

Order 29. SAPIXDACE^. (Soapberry Family.)

Trees or shrubs^ with simple or compound leaves, mostly unsymmetrical

and often irreyular flowers ; the 4-5 sepals and petals indjricated in (Esti-

vation ; the 5-10 stamens inserted on ajleshy (peri(jynous or hypogynous)

disk; a 2-3-celled and -lobed ovary, with 1-2 (^rarely inore) ovules in

each cell ; and the embryo (except Staphylea) curved or convolute, with-

out albumen.— A large and diverse order.

SuBORDKR L Sapindeae. Flowers (often polygamous) mostly un-

symmetrical and irregular. Stamens commonly more numerous than the

petals, rarely twice as many. Ovules 1 or 2 in each cell. Embryo
curved or convolute, rarely straight ; cotyledons thick and fleshy.— Leaves

alternate or sometimes opposite, without sti|)ules, mostly compound.

1. .iSsculus* Flowers irregular. Calyx 5-lobed. Petals 4 or 5. Stamens commouly 7.

Fruit a leathery 3-valved pod Leaves opposite, digitate.

2. Sapindus. Flowers regular. Sepals 4-5, in two rows. Petals 4 -5. Stamens 8-10.

Fruit a globose or 2-3-lobed berry Leaves alternate, pinnate

Suborder II. Acerinetie. (Maple Family.) Flowers (polyga-

mous or dioecious) small, regular, but usually unsymmetrical. Petals

often wanting. Ovary 2-lobed and 2-celled, with a pair of ovules in each

cell. Fruits winged, 1-seeded. Embryo coiled or folded ; the cotyle-

dons long and thin.— Leaves opposite, simple or compound.

3. Acer. Flowers i)olyganious. Leaves simjile.

4. Negundo. Flowers dioecious. Leaves pinnate, with 3 - 5 leaflets.

Suborder III. Stapliyleae. (Bladder-Xut Family.) Flowers

(perfect) regular; stamens as many as the petals. Ovules 1 -8 in each

cell. Seeds bony, with a straight embryo in scanty albumen.— Shrubs

with opposite pinnately compound leaves, both stipulate and stipellate.

5. Staphylea. Lobes of the colored caljTC and petals 5, erect. .'Jtamens 5. Fruit a 3-

celled bladdery-inflated pod.

1. .^SCULUS, L. HoRSE-CHESTNCT. Buckeye.

Calyx tubular, 5-lobed, often oblique or gibbous at base. Petals 4-5, more

or less unequal, with claws, nearly hypogynous. Stamens 7 (rarely 6 or 8)

;
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filaments long, slender, often unequal. Style 1 ; ovary 3-celled, with 2 ovules

in each cell. Fruit a leathery pod, 3-celled and 3-seeded, or usually by abor-

tion 1 -celled and 1 -seeded, loculicidally 3-valved. Seed very large, with thick

shining coat, and a large round pale scar. Cotyledons very thick and fleshy,

their contiguous faces coherent, remaining under ground in germination
;

plumule 2-leaved ; radicle curved.— Trees or shrubs. Leaves opposite, digi-

tate; leaflets serrate, straight-veined, like a Chestnut-leaf. Flowers in a

terminal thvrse or dense panicle, often polygamous, most of them with imper-

fect pistils and sterile
;
pedicels jointed. Seeds farinaceous, but imbued with

a bitter and narcotic principle. (The ancient name of some Oak or other

mast-bearing tree.)

§ 1. ^SCULUS proper. Fruit covered with pricMes when young.

7P. . HippoclsTANUM, L. (Common Horse-chestnut.) Corolla spread-

ing, white spotted Avith purple and yellow, of 5 petals ; stamens declined

;

leaflets 7.— Commonly planted. (Adv. from Asia via Eu.)

1. -S3, glabra, Willd. (Fetid or Ohio Buckeye.) Stamens curved,

longer than the pale yellow corolla of 4 upright petals; leaflets usually 5.

—

River-banks, W. Penn. to Mich., Mo., Kan., and southward. June.—A large

tree; the bark exhaling an unpleasant odor, as in the rest of the genus.

Flowers small, not showy.

§2. PAVIA. Fruit smooth; petals 4:, conniving ; the 2 upper smaller and

longer than the others, with a small rounded blade on a venj long claw.

2. ^. flava, Ait. (Sweet Buckeye.) Stamens included in the yellow

corolla; calijx ohlong-campanulate ; leaflets .5, sometimes 1, glabrous, or often

minutely downy underneath.— Rich woods, Va. to Ohio, ]Mo., and southward.

May. A large tree or a shrub.

Var. purpurascens, Gray. Calyx and corolla tinged with flesh-color

or dull purple ; leaflets commonly downy beneath. — From W. Va., south

and westward.

3. JE. Pavia, L. (Red Buckeye.) Stamens not longer than the co-

rolla, which is bright red, as well as the tuhufar calyx ; leaflets glabrous or

soft-do\\Tiy beneath.— Fertile valleys, \'a., Ky., Mo., and southward. May

A shrub or small tree.

2. SAPINDUS, L. Soap-berry.

Flowers regular, polygamous. Sepals 4-5, imbricated in 2 rows. Petals

4-5, with a scale at the base. Stamens 8-10, upon the hypogynous disk.

Ovary 3-celled, with an ascending ovule in each cell. Fruit a globose Or 2-3-

lobed berry, 1 -3-seeded. Seed crustaceous, globose.— Trees or shrubs,Nvit]i

alternate abruptly pinnate leaves, and small flowers in terminal or axillary

racemes or panicles. (Name a contraction of Sapo Indicus, Indian soap, hav-

ing reference to the saponaceous character of the berries.)

1. S. acuminatus, Raf. A tree 20-60° high; leaflets 4-9 pairs, ob-

liquely lanceolate, sharply acuminate, entire, 1^-3' long; the rhachis of the

leaf not winged ; flowers white, in a large panicle , fruit mostly globose, 6"

broad. (S marginatus of authors, not Willd.) — S. Kan. to La., Fla.,, and

Mex.
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3. ACER, Tourn. Maple.

Flowers polyganio-dioecious. Calyx colored, 5- (rarely 4 -12-) lolled or

parted. Petals either none or as many Jis tlie lobes of the calyx, equal, with

short claws if any, inserted on the margin of the lohed disk, which is either

perigynous or hypogynous. Stamens 3-12. Ovary 2-celled, with a pair of

ovules in each cell ; styles 2, long and slender, united only below, stigmatic

down the inside. From the back of each carpel grows a wing, converting the

fruit into two 1 -seeded, at length separable samaras or keys. Embryo vari-

ouslv coiled or folded, witli large and thin cotyledons.— Trees, or sometimes

shrubs, with opposite palmately-lobed leaves, and small flowers. Pedicels not

jointed. (The classical name, from the Celtic ar, liard.)

* Floicers in lerminal racemes, greenish, appearing after the hares ; stamens 6-8.

1. A. Pennsylvanieum, L. (Striped Maple.) Leaves 3-lobed at

the apex, finely and sharply doul:>ly serrate, the short lobes taper-pointed

and also serrate ; racemes drooping, loose : petals ohovate ; fruit with large

diverging wings.— Rich woods, Maine to Minn., and southward to Va., Ky..

and Mo. June.— A small and slender tree, with light-green bark striped

with dark lines, and greenish flowers and fruit. Also called Striped Dog-

wood and }foose-\Vood

.

2. A. spicatum, Lam. (Molxtain ^L) Leaves downy beneath, 3- (or

slightly 5-) lobed, coarsely serrate, the lobes taper-pointed ; racemes upright,

dense, somewhat compound
;
petals linear-sp((tnlate : fruit witli small erect or

divergent wings.— ]Moist woods, with the same range as n. 1. June.— A tall

shrub, forming clumps.

* * Floicers in nearly sessile terminal and lateral iimbellate-cori/mbs, greenish-

i/ellow, appearing with the leaves.

3. A. saccharinum, Wang. (Sigar or Rock ]\L) Leaves 3-.Vloi)ed,

with rounded sinuses and pointed sparingly sinuate-toothed lobes, either heart-

shaped or nearly truncate at the base, whitish and smooth or a little downy on

the veins beneath ; flowers from terminal leaf-bearing and lateral leafless buds,

drooping on very slender hairy pedicels ; calyx hairy at the apex
;
petals none;

wings of the fruit broad, usually slightly diverging. — Ricli woods, esjjecially

northward and along tlie mountains sotitliward. .\pril, ^Liy.— A large and

handsome tree.

Var. nigrum, Torr. & Gray. (Black Sugar-]\L) Lea\es scarcely paler

beneath, l)Ut often minutely downy, tlie lobes wider, often shorter and entire,

the sinus at the base often closed.— With the ordinary form
;
quite variable,

sometimes appearing distinct.

* * * Flowers in umbel-like clusters arising from separate lateral buds, and

much preceding the leaves; stamens 3-6,

4. A. dasycarpum, Ehrh. (White or Silver M.) Leaves verg deeply

f)-lobed with the sinuses rather acute, silvery-white (and when young downy)

underneath, the divisions narrow, cut-lobed and toothed ; flowers (greenish-

yellow) on short pedicels
;
petals none ; J^ruit woolly when young, with large

divergent wings — River-I)anks ; most common southward and westward

March -April.— A fine ornamental tree.
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5. A. rubrum, L. (Red or Swamp M.) Leaves 3-5 lobed, with acute

sinuses, whitish underneath ; the lobes irregularly serrate and notched, acute,

the middle one usually longest; petals linear-oblonfj ; flowers (scarlet, crimson,

or sometimes yellowish) on very short pedicels; but the smooth fruit on pro-

longed drooping pedicels.— Swamps and wet Avoods. April.— A small tree,

with reddish twigs; the leaves varying greatly in shape, turning bright crim

son in early autumn.

4. NEGUNDO, Moench. Ash-leaved Maple. Box-Elder.

Flowers dioecious. Calyx minute, 4 - .5-cleft. Petals none. Stamens 4 - 5.

Disk none.— Sterile flowers in clusters on capillary pedicels, the fertile in

drooping racemes, from lateral buds. Leaves pinnate, with 3 or 5 leaflets.

Fruit as in Acer. (Xame unmeaning.)

1. N. aceroides, Moench. Leaflets smoothish when old, very veiny,

ovate, pointed, toothed ; fruit smooth, with large ratlier incurved wings.—
River-banks, W. New Eng. to the Dakotas, south and westward. April.— A
small but handsome tree, with light-green twigs, and very delicate drooping

clusters of small greenish flowers, rather earlier than the leaves.

5. STAPHYLEA, L. Bladder-Nut.

Calvx deeply 5-parted, the lobes erect, whitish. Petals .5, erect, spatulate,

inserted on the margin of the thick perigynous disk which lines the base of

the calyx. Stamens .5, alternate with the petals. Pistil of 3 several-ovuled

carpels, united in the axis, tlieir long styles lightly cohering. Pod large,

membranaceous, inflated, 3-lobed, 3-celled, at length bursting at the sumrriit

;

the cells containing 1-4 bony anatropous seeds. Aril none. Embryo large

and straiglit, in scanty albumen , cotyledons broad and thin.— Upright shrubf/

with opposite pinnate leaves of 3 or 5 serrate leaflets, and white flowers iri

drooping raceme-like clusters, terminating the branchlets. Stipules and stipels

deciduous. (Name from (TTa^vXri, a cluster.)

1. S. trifdlia, L. (American Bladder-nut.) Leaflets 3, ovate, pointed.

— Thickets, in moist soil. May.— Shrub 10° high, with greenish striped

branches.

Order 30. ANACARDIACE^. (Cashew Family.)

Ti-ees or shrubs, with resijious or milky acrid Juice, dotless alternate

leaves^ and small, often polygamous, regular^b-merous fioioers, but the ovary

l-celled and l-ovuled, with 3 styles or stigmas. — Petals imbricated in the

bud. Fruit mostly drupaceous. Seed without albumen, borne on a

curved stalk that rises from the base of the cell. Stipules none. Juice

or exhalations often poisonous.

1. RHUS, L. Sumach.

Calyx small, 5-parted. Petals 5. Stamens .5, inserted under the edge or

between tlie lobes of a flattened disk in the bottom of the calyx. Fruit small

and indehiscent, a sort of dry drupe.— Leaves usually compound. Flowers

greenish-white or yellowish. (The old Greek and Latin name.)
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§ 1. KHUS proper. Fruit symmetrical, with the stijles terminal.

* Flowers poli/fjamous, in a terminal thi/rsoid panicle : fruit globular, clothed

with acid crimso)i hairs ; stone smooth ; leaves odd-pinnate. {Not poisonous.)

— (§ Sumac, DC.)

1. R. typhina, L. (Staghorx Sumach.) Branches and stalks denseh/

lelrefi/diairij : leaflets 11 -31, pale beneath, oblong-lanceolate, pointed, serrate,

rarely laciniate.— Hillsides. June.— Shrub or tree 10-30° liigh, with orange-

colored wood. Apparently hybridizes with the next.

2. R. glabra, L. (Smooth S.) Smooth, somewhat (jlaucous ; leaflets 11 -

31, whitened beneath, lanceolate-oblong, pointed, serrate. — Rocky or barren

soil. June, July.— Shrub 2- 12° high. A var. has laciniate leaflets.

3. R. COpallina, L. (Dwarf S.) Branches and stalks down// ; petioles

wing-mart/ined between the 9-21 oblong or ovate-lanceolate (often entire) leaf-

lets, whicli are oblique or unequal at the base, smooth and shining above.

—

Rocky hills. July.— Shrub 1 -7° high, with running roots.

* * Flowers polijgamous, in loose and slender axillary panicles ; fruit globular,

glabrous, ichitish or dun-colored ; the stone striate; teares odd-pinnate or 3-

J'oliolate, thin. (Poisonous.) — (§ Toxicodexdrox, DC)

4. R. venenata, DC. (Poison S. or Dogwood.) Smooth, or nearly

so; leaflets 7-13, obovate-oblong, entire. — Swamps. June.— Shrub 6-18°

high. The most poisonous species ; also called Poison Elder.

5. R. Toxicodendron, L. (Poisox Iw. Poisox Oak.) Climbing

by rootlets over rocks, etc., or ascending trees, or sometimes low and erect;

leaflets 3, rhond)ic-ovate, mostly pointed, and rather doAvny beneath, variously

notched, sinuate, or cut-lobed,— high-climbing plants (R. radlcans, L.) having

usually more entire leaves. -^ Thickets, low grounds, etc. June.

* * * Flowers polygamo-dicecious, in small solitary or clustered spikes or head^,,-f,;

ivhich develop in spring be/ore the leaves ; leaves 3-Joliolate ; fruit as in jir^f ,.^

group. {Xot poisonous). — (§ Lobadium, Torr. &- (iray.)

6. R. Canadensis, Marsh. Leaves soft-pubescent when voung,

ing glabrate ; leaflets rhombic-obovate or ovate, unequally cut-toothed

long, the terminal one cuneate at base and sometimes 3-cleft ; flowers pale

yellow. (R. aromatica, .1//.) — Dry rocky banks, W. \'t. to Minn., atid

southward.— A straggling bush, 3-7° higli ; the crushed leaves not unpleas-

antly scented.

Var. trilob^ta, Cray. With smaller leaflets (j- 1' long), crenately fe\r-

lobed or iucise<l toward the summit.— Long Pine, Neb,, and common west-

w^ard. Unpleasantly scented.

§ 2. COTINUS. Ovary becoming very gibbous in fruit, with the remains of the

styles lateral ; flowers in loose ample panicles, the pedicels elongating and

becoming plumose ; leaves simple, entire.

7. R. COtinoides, Xntt. Glabrous or nearly so ; leaves thin, oval, 3-6'

long; flowers and fruit as in the cultivated Smoke-tree (R. Cotinus) — Mo. to

Tenn., and southward.—A tree, 25-40° high.
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Order 31. POLYGALACE^E. (Milkwort Family.)

Plants with irregular hypogynous flowers, 4-8 diadelplious or monadel-

phous stamens, their l-celled anthers opening at the top hy a pore or chink

:

the fruit a 2-celled and 2-seeded pod.

1. POLYGALA, Tourn. Milkwort.

Flower very irregular. Calyx persistent, of 5 sepals, of which 3 (the upper

and the 2 lower) are small and often greenish, while the two lateral or inner

(called wiurjs) are much larger, and colored like the petals. Petals 3, hypogy-

nous, connected Avith each other and with the stamen-tube, the middle (lower)

one keel-shaped and often crested on the back. Stamens 6 or 8 ; their fila-

ments united below into a split sheath, or into 2 sets, cohering more or less

witli the petals, free above; anthers l-celled, often cup-shaped, opening by a

hole or broad chink at the apex. Ovary 2-celled, with a single anatropous

ovule pendulous in each cell ; style prolonged and curved ; stigma various.

Fruit a small, loculicidal 2-seeded pod, usually rounded and notched at the

apex, much flattened contrary to the very narrow partition. Seeds caruncu-

late. Embryo large, straight, with flat and broad cotyledons, in scanty albu-

men.— Bitter plants (low herbs in temperate regions), with simple entire often

dotted leaves, and no stipules ; sometimes (as in the first two species) bearing

cleistogamous flowers next the ground. (An old name composed of iroXvf,

iiiuc/i, and ydXa, milk, from a fancied property of its increasing this secretion.)

* Perennial or biennial : flowers purple or white ; leaves alternate.

*- Flowers sliowij, rose-purple, conspicuously crested ; also bearing inconspicuous

colorless cleistogamous flowers on subterranean branches.

1. P. paucifblia, Willd. Perennial ,- flowering stems short (3 -4' high),

from long slender prostrate or subterranean shoots, which also bear concealed

fertile flowers; lower leaves small and scale-like, scattered, the upper ovate,

petioled, crowded at the summit
;
fowers 1-3, /«r(7f,peduncled ; wings obovate,

rather shorter than the fringe-crested keel ; stamens 6 ; caruncle of 2 or 3 awl-

shaped lobes longer than the seed.— Woods, in light soil, N. Eng. to Minn.,

111., and southward along the Alleghanies. May.—-A delicate plant, with

very handsome flowers, 9" long, rose-purple, or rarely pure white. Sometimes

called Flou-ering Wintergreen, but more appropriately Fringed Polygala.

2. P. polygama, Walt. Stems numerous from the biennial root, mostly

simple, ascending, very leafy (6 - 9' high) ; leaves oblanceolate or oblong ;

terminal raceme loosely manyflowered , the broadly obovate wings longer than

the keel ; stamens 8 ; radical flowers racemed on short subterranean runners

;

loI)es of the caruncle 2, scale-like, shorter than the seed.— Dry sandy soil;

common. July.

-»- -1- Floirers white, in a solitary close spike ; none cleistogamous.

3. P. Senega, L (Seneca Sxakeroot.) Stems several from thick

and hard knotty rootstocks, simple (6- 12' high) ; leaves lanceolate or oblong-

lanceolate, with rough margins ; wings round-obovate, concave ; crest short

;

caruncle nearly as long as the seed. — Rocky soil, W. New Eng. to Minn., and

southward. Mav. June.
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Var. Iatif61ia, Ton-. & Gray. Taller, sometimes branched ; leaves ovate

or ovate-lanceolate, 2-4' long, tapering to each end.— Md. to Mich, and Kv.

4. P. alba, Nutt. Stems several from a hard rootstock, 1° liigh ; leaves

narrowly linear, 3 - 12" long, acute ; wings oblong-obovate ; crest small ; lobes

of tlie caruncle half the length of the appressed-silky seed.— Neb. and Kan.

to Tex.

* * Annuals, with all the leaves alternate ; Jlowers in terminal spikes, heads or

racemes, purple or rose-color, in summer ; none subterranean.

- Keel conspicuousl tj crested; claics of the true petals united into a long and

slender cleft tube much surpassing the icings.

5. P. incarnata, L. Glaucous ; stem slender, sparingly branched ; leaves

minute and linear-awl-shaped ; spike cylindrical ; flowers flesh-color ; caruncle

longer than the narrow stalk of the hairy seed.— Dry soil, Penn. to Wise,

Iowa, Neb., and southward ; rather rare.

-f- -i- Keel minuteli) or inconspicuously crested : the true petals not longer but

mostly shorter than the wings ; seed pear-shaped.

6. P. sanguinea, L. Stem sparingly branched above, leafy to the top

;

leaves oblong-linear : heads globular, at length oblong, very dense (4-5" thick),

bright red-purple (rarely paler or even white)
;
pedicels scarcely any ; wings

broadly ovate, closely sessile, longer than the pod ; the 2-parted caruncle almost

equalling the seed.— Sandy and moist ground; common.
7. P. fastigikta, Nutt. Stem slender, at length corymbosely branched

;

leaves narrowly linear, acute, 3-8" long; spikes short and dense (3" in diam-

eter) ; the small rose-purple flowers on pedicels of about the length of the pod

;

wings obovate- or oval-oblong, narrowed at the base, scarcely exceeding the

pod ; bracts deciduous Avith the flowers or fruit?; ; caruncle as long as and nearly

enveloping the stalk-like base of the minutely hairy seed.— Pine barrens of

N. J. and Del. to Ky., and southward.

8. P. Nutt^llil, Torr. & Gray. Resembles the last, but usually lower

;

spikes cylindrical, narrow ; flowers duller or greenish purjde, on very short

pedicels ; the awl-shaped scaly bracts persistent on the axis after the flowers or

fruits fall ; seed very hairy, the caruncle smaller.— Dry sandy soil, coast of

Mass. to Mo., and southward. — Spike sometimes rather loose.

9. P. Curtissii, Gray. Slender (9' high) , leaves, etc., as in the two pre-

ceding , flowers rose-purple, in usually short racemes; pedicels about equalling

or exceeding the persistent bracts; the narrow oblong erect wings fully twice the

length of the pod : caruncle small, on one side of the stalk-like base of the very

hairy seed, Avhich is conspicuously apiculate at the broader end.— ^Nld. to Ga.—
The species was founded upon an abnormal form wdth elongated racemes and

pedicels.

* * * Annuals icith at least the lower stem-leaves lohorled in fours, sometimes in

fives; spikes terminating the stem and branches; f. summer and autumn.

*- Spikes short and thick (4-9" m diameter) ; bracts persisting after the fall of

the (iniddle-sized) rose or greenish purple flowers ; crest small.

10. P. cruci^ta, L. Stems (3 -lO' high) almost winged at the angles,

with spreading opposite branches; leaves nearly all in foui's, linear and some-

what spatulate or oblanceolate ; spikes sessile or nearly so; wings broadly
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deltoid-ovate, slightly heart-shaped , tapering to a bristli/ point or rarely point-

less; caruncle nearly as long as the seed.— Margin of swamps, Maine to

Va. and southward near the coast, and west to Minn, and Neb.

11. P. brevifolia, Nutt. Rather slender, branched above; leaves scat-

tered on the branches, narrower ; spikes peduncled ; wings lanceolate-ovate,

pointless or barely mucronate.— Margin of sandy bogs, K. I., N. J., and

southward.

1- -i- Spikes slender (about 2" thick), the bracts falling with the flowers, which

are small, greenish-white or barely tinged with purple, the crest of the keel

larger.

12. P. verticillata, L. Slender (6-10' high), much branched; stem-

leaves all \\'horled, those of the (mostly opposite) branches scattered, linear,

acute ; spikes peduncled, usually short and dense, acute ; wings round, clawed

;

the 2-lobed caruncle half the length of the seed.— Dry soil ; common.

Var. ambigua. Leaves (and branches) all scattered or the lowest in fours

;

spikes long-peduncled, more slender, the flowers often purplish and scattered.

(P. ambigua, Nutt.)— N. Y. to Mo., and southward.

* * * * Biennials or annuals, with alternate leaves, and yellotv flowers, which

are disposed to turn greenish in drying ; crest small; flowering all summer.

13. P. lutea, L. JjOw; flowers (bright oranrje-yellou') in solitary oi^ate or

oblong heads (%' thick) terminating the stem or simple branches; leaves (1
-2'

long) obovate or spatulate ; lobes of the caruncle nearly as long as the seed.—
Sandy swamps, N J and southward, near the coast.

14. P. ramosa, Ell. Flowers (citron-yellow) in numerous short and dense

spike-like racemes collected in a flat-topped compound cyme; leaves oblong-

linear, the lowest spatulate or obovate ; seeds ovoid, minutely hairy, twice the

length of the caruncle.— Damp pine-barrens, Del. and southward.

15. P. cymosa, Walt. Stem short, naked above, the numerous racemes

in a usually nearly simple cyme ; leaves narrow, acuminate ; seeds globose,

without caruncle.— Del. and southward.

Order 32. LEGUMIXOS^. (Pulse Family.)

Plants with papilionaceous or sometimes regular flowers., 10 (rarely 5 and

sometimes many) monadelphous, diadelphous, or rarely distinct stamens, and

a single simple free pistil, becoming a legume in fruit. Seeds mostly icith-

out aU)umen. Leaves alternate, with stipules, usually compound. One of

the sepals inferior (i. e. next the bract) ; one of the petals superior (i. e.

next the axis of the inflorescence).— Avery large order (nearly free

from noxious qualities), of which the principal representatives in north-

ern temperate regions belong to the first of the three suborders it

comprises.

Suborder I. Papilionacese. Calyx of 5 sepals, more or less

united, often unequally so. Corolla inserted into the base of the calyx,

of 5 irregular petals (or very rarely fewer), more or less distinctly papil-

ionaceous, i. e. with the upper or odd petal (vexillum or standard) larger

than the others and enclosing them in the bud, usually turned backward
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or spreadino; ; the two lateral ones (tvit^gs) oblique and exterior to tlie

two lower, which last are connivent and connnonly more or less coherent

by their anterior edges, forming the car'uKi or keel, wliicli usually encloses

the stamens and pistil. Stamens 10, very rarely 5, inserted with the

corolla, monadelphous, diadelphous (mostly with 9 united into a tube

which is cleft on the upper side, and the tenth or upper one separate),

or occasionally distinct. Ovary 1-celled, sometimes 2-celled by an intru-

sion of one of the sutures, or transversely 2 -many-celled by cross-division

into joints ; style simple ; ovules amphitropous, rarely anatropous. Co=

tyledons large, thick or thickish ; radicle incurved.— Leaves simple or

simply compound, the earliest ones in germination usually opposite, the

rest alternate ; leaflets almost always quite entire. Flowers perfect, soli-

tary and axillary, or in spikes, racemes, or panicles.

I. Stamens (10) distinct.

Leaves palmately 3-foliolate or simple ; calyx 4 - 5-lobed ; herbs. (Podalyrie.e.)

1 Baptisia. Pod intiated

2. Tliermopsis. Pod flat, linear.

* * Leaves pinnate ; calj'x-teeth short. (SoPHOREiE.

)

3. Cladrastis. Flowers panicled, white. Pod flat. A ti'ee.

4. Sophora. Flowers racemose, white. Pod terete, moniliform. Herbaceous.

II. Stamens monadelphous, or diadelphous (9 and 1^ rarely 5 and 5); nearly

distinct in n. 14.

• Anthers of two forms ; stamens monadelphous ; leaves digitate or .simple ; leaflets entire.

(GENISTEyE.)

6 Crotalaria. Calj-x 5-lobed. Pod inflated. Leaves simple.

o. GenLsta. Calyx 2-Iipped. Pod flat. Seed estrophiolate. Leaves simple. Shrubby.
7. Cylisus. Calyx 2-lipped. Pod flat. Seed strophiolate. Leaves 1 - 3-foliolate. Shrubby.
8. Lupinus. Calj'x deeply 2-lipped. Pod flat. Leaves 7- 11-foliolate.

* * Anthers uniform (except in n. 13 and 29).

^ Leaves digitately (rarely pinnately) 3-foliolate ; leaflets denticulate or serrulate ; stamens
diadelphous; pods small, 1- few- seeded, often enclosed in the calj^x or curved or

coiled. (Trifolie^.)

9. Trifoliuin. Flowers capitate. Pods membranaceous, 1 -6-seeded. Petals adherent to

tiie stamen-tube

10. Melilotiis. Flowers racemed. Pod coriaceous, wrinkled, 1-2-seeded.

11. >Ieclicago. Flowers racemed or spiked. Pods curved or coiled, 1 - few-seeded.

=s- 1- Leaves unequally pinnate (or digitate in n. 13) ; pod not jointed ; not twining not

climbing (except n. 20).

** Flowers umbellate (solitary iji ours) on axillary peduncles. (Lote^.)

!12. Hosackia. Leaves 1 - 3-foliolate. Peduncle leafy-bracteate Pod linear.

+* ^* Flowers in spikes, racemes, or heads. (Galege.e.)

= Herbage glandular-dotted ; stamens mostly monadelphous
; pod small, indehiscent,

mostly 1-seeded ; leaves pinnate (except in n. 13).

13. Psoralea. Corolla truly papilionaceous. Stamens 10, half of the anthers often smaller

or less perfect. Leaves mostly palmately 3 - 5-foliolate.

14. Aniorplia. Corollaof one petal ! Stamens 10, monadelphous at base.

15. Dalea. Corolla imperfectly papilionaceous. Stamens 9 or 10 ; the cleft tube of fila-

ments bc-aring 4 of the petals about its middle.

16. Petalostemon. Corolla scarcely at all jiapilionaceous. Stamens 5 ; the cleft tube of

tilameiits bearing 4 of the petals on its summit.
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= = Herbage not glandular-dotted (excejit in n. 23); stamens mostly diadelphqns- i)o^i

2-valved, several-seeded ; leaves pinnately several-foliolate ; ftowers racemose,

o. Wings cohering with the keel ; pod flat or 4-angled , hoary })erenniai Jierbs.

17. Tephi'osia. Standard broad. Pod flat. Leaflets pinnately veined.

18. ludigoi'era. Calyx and standard small. Pod 4-angled. Leaflets obscurely veined.

h. Flowers large and showy ; standard broad ; wings free ; woody ; leaflets stipeilate.

19. Robinia. Pod flat, thin, margined on one edge. Trees or shrubs.

20. Wistaria. Pod tumid, marginless. Woody twiners ; leaflets obscurely stipeilate.

c. Standard narrow, erect ; pod turgid or inflated
;
x>erennial herbs.

21. Astragalus. Keel not tipped with a point or sharp appendage. Pod with one or botl:

tiie sutures turned in, sometimes dividing the cell lengthwise into two.

22. Oxytropis. Keel tipped with an erect j)oint ; otherwise as Astragalus.

23. Glycyrrhiza. Flowers, etc., of Astragalus. Anther-cells confluent. Pod prickly c\'

nuiricate, short, nearly indehiscent.

*-+--.- Herbs with pinnate or pinnately 1 - 3-foliolate leaves; no tendrils : pod transversely

2-several-jointed, the reticulated 1-seeded joints indehiscent, or sometimes reduced to

one such joint. (Hedysare^.)

= Leaves pinnate, with several leaflets, not stijiellate.

2-1 .(Escliynomene. Stamens equally diadelphous (5 and 5). Calyx 2-lixiped. Pod several-

jointed
;
joints square.

25. Coronilla. Stamens unequally diadeljihous (9 and 1). Calyx 5-toothed. Joints oblong,

4-angled. Flowers umbellate

26. Hedysarum. Stamens unequally diadelphous (9 and 1). Calyx 5-cleft. Pod several-

jointed ; joints roundish.

= = Leaves pii'ina^ely 3-foUoiate, rarely 1-foliolate.

27. Desniodiuxn. Stamens diadelphous (9 and 1) or monad^lphous below. Calyx 2-lipped.

Pod several-jointed. Flowers all of one sort and com«plete. Leaflets stipeilate.

28. Licspedeza. Stamens diadelphous (9 and 1); anthers uniform. Pod 1 - 2-jointed. Flow-

ers often of 2 sorts, the more fertile ones apetalous. Leaflets not stipeilate.

29. Stylosanthes. Stamens monadelphous ; anthers of 2 sorts. Pod 1 - 2-jointed. Calyx

deciduous, the tube narrow and stalk-like. Leaflets not stipeilate.

4- -t- -t- ^- Herbs with abruptly ])innate leaves, terminated by a tendril or bristle ; stamens

diadelphous ; pod continuous, 2-valved, few-several-seeded. (Viciej::. )

30. Vicia. Wings adherent to the keel. Style filiform, bearded with a tuft or ring of hairs

at the apex.

31. Lathyrus. Wings nearly free. Style somewhat dilated and flattened upwards, bearded

down the inner face.

.«- -1- -1- ^- ^- Twining (sometimes only trailing) herbs; leaves pinnately 3- (rarely 1- or

5-7-) foliolate ; no tendrils; peduncles or flowers axillary pod not jointed, 2-valved.

(Phaseole^. )

= Leaves pinnate.

32 Apios. Herbaceous twiner ; leaflets 5-7. Keel slender and miioh incurved or coilea.

= = Leaves 3-foliolate. Ovules and seeds several. Flowers not yellow.

33. Phaseolus. Keel spirally coiled ; standard recnrved-spreading. Style bearded lengt/v

wise. Flowers racemose. Seeds round-reniform.

34. Strophostyles. Keel long, strongly incurved. ;5tyle bearded lengthwise. Flowers

sessile, capitate, few. Seeds oblong, mostly pubescent.

35. Centrosema. Calyx short, 5-cleft. Standard with a spur at the base ; keel broad,

merely incurved. Style minutely bearded next the stigma.

56. Clitoria. Calyx tubular, 5-lobed. Standard erect, spurless ; keel scythe-shaped.

Style bearded down the inner face.

37. Amphicarpfiea. Calj-x tubular, 4 - 5-toothed. Standard erect ; keel almost straight

Style beardless Some nearly apetalous fertile flowers next the ground.
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38 Galactia. Calyx 4-cleft, the upper lobe broaaest and entire. Style beardless. Bract

and bractlets minute, mostly deciduous.

= = = Leaves 1 - 3-foliolate. Ovules and seeds only one or two. Flowers yellow.

39. Khynchosia. Keel scythe-shaped. Calyx 4 - 5-parted. Pod short.

Suborder II. Ctesalpiniese. (Brasiletto Fa:mily.) Corolla

imperfectly or not at all papilionaceous, sometimes nearly regular, imbri-

cated in the bud, the upper or odd petal inside and enclosed by the others,

Stamens 10 or fewer, commonly distinct, inserted on the calyx. Seeds

anatropous, often with albumen. Embryo straight.

» Flowers imperfectly papilionaceous, perfect. Trees.

40. Cercis. Calyx campanulate, 5-toothed. Pod flat, wing-margined. Leaves simple.

«* Flowers not at all papilionaceous, perfect. Calyx 5-parted. Herbs.

41. Cassia. Leaves simply and abruptly pinnate, not glandular-punctate.

42. Hoffmanseggia. Leaves bipinnate, glandular-punctate.

* * * Flowers not at all papilionaceous, polygamous or dioecious. Trees.

43. Gyrunoclaclus. Leaves all doubly pinnate. Calyx-tube elongated, at its summit

bearing 5 petals resembling the calyx-lobes. Stamens 10.

44. Gleditschia. Thorny ; leaves simply and doubly pinnate. Calyx-tube short , its lobes,

petals, and the stamens 3-5.

Suborder III. Miniosefe. (Mimosa Family.) Flower regular,

small. Corolla valvate in sestivation, often united into a 4 - 5-lobed cup,

hypogynous, as are the (often very numerous) exserted stamens. Em-

bryo straight. Leaves twice pinnate.

45. Desmanthus. Petals distinct. Stamens 5 or 10. Pod smooth.

46. Sclirankia. Petals united below into a cup. Stamens 8 or 10. Pod covered with

small prickles or rougli projections.

1. BAPTISIA, Vent. False Indigo.

Calyx 4 - 5-toothed. Standard not longer than the wings, its sides reflexed
;

keel-petals nearly separate, and, like the wings, straight. Stameus 10, dis-

tinct. Pod stalked in the persistent calyx, roundish or oblong, inflated,

pointed, many-seeded. — Perennial herbs, with palmately 3-foli()late (rarely

siin]>le) leaves, which generally blacken in drying, and racenied flowers.

(Named from ^airri^w, to dye, from the economical use of some species, which

vield a poor indigo.)

* Racemes man>/, short and loose, terminal, often leafij at base . flowers ijelloiv.

1. B. tinctdria, R. Br. (Wild Ixdigo.) Smooth and slender (2-3^

high), rather glaucous; leaves almost sessile, leaflets rounded wedge-obovate

i^-lV long); stipules and bracts minute and deciduous
;
pods oval-globose,

on a stalk longer than the calyx.— Sandy dry soil, N. Eng. to Fla., west to

Minn, and La.
* * Racemes fewer, opposite the haves.

•<- Flowers ijelJow.

2. B. villbsa, Ell. Sometimes soft-hairy, usually minutely pubescent

when young, erect (2 - 3° high) with divergent branches ; leaves almost ses
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sile; leaflets wedge-lanceolate or obovate ; lower stipules lanceolate and per-

sistent, on the branchlets often small and subulate ; racemes many-flowered

;

pedicels short ; bracts subulate, mostly deciduous
;
pods ovoid-oblong and

taper-pointed, minutely pubescent. — Va. to N. C. and Ark.

-t- -I- Flowers white or cream-color.

3. B. leucophsea, Nutt. Hairy, low {\°\\\g\\),^\\th. divergent branches:

leaves almost sessile . leaflets narrowly oblong-obovate or spatulate ; stipules and

bracts large and leafj, persistent; racemes long (often 1°), reclined ; flowers

on elongated pedicels, cream-co^jr ; pods pointed at both ends, hoary. — Mich,

to Minn., south to Tex. April, May.

4. B. leucantha, Torr. & Gray. Smooth ; stems, leaves, and racemes as

in n. 6 ; stipules earlg deciduous ; flowers ivhite ; pods oval-oblong, raised on a

stalk fully twice the length of the calyx.— Alluvial soil, Ont. and Ohio to Minn.,

south to Fla, and La.

5. B. alba, R. Br. Smooth (1 -3° high) , the branches slender and widely

spreading ; petioles slender; stipules and bracts minute and deciduous; leaflets

oblong or oblanceolate ; racemes slender on a long naked peduncle; pods

linear-oblong (1-1^' long) , short-stalked .— Dry soil, S. Ind. and Mo., to La.,

N. C, and Fla. July.

-^ -i- -t- Flowers indigo-blue.

6. B. australis, R. Br. (Blue False-Ixdigo.) Smooth, tall and stout

(4 - .5°) ; leaflets oblong-wedge-form, obtuse ; stipules lanceolate, as long as the

petioles, rather persistent ; raceme elongated (1 - 2°) and many-flowered, erect;

bracts deciduous •, stalk of the oval-ol)long pods about the length of the calyx.

— Alluvial soil, Fenn. to Ga., west to S. Ind., Mo., and Ark.

2. THERMOPSIS, R. Br.

Fod sessile or shortly stipitate in the calyx, flat, linear, straight or curved.

Otherwise nearly as Baptisia.— Fereunial herbs, with palmately 3-foliolate

leaves and foliaceous stipules, not blackening in drying, and yellow flowers in

terminal racemes. (Xame from Oip/nos, the lupitie, and or^is, resemblance.)

1. T. mollis, M. A. Curtis. Finely appressed-pubescent, 2-3° high;

leaflets rhombic-lanceolate, 1-3' long; stipules narrow, mostly shorter than

the petiole . raceme elongated
;
pods narrow, short-stipitate, somcAvhat curved,

2-4 long.— Mountains of S- Va. and N. C.

2 T. rhomblfolia, Nutt. Low, with smaller leaves and broad conspic

nous sti])ules; racemes short, few-flowered; pods broadly linear, spreading,

usually strongly curved. — Sask. to E. Col., near or in the mountains , reported

from central Kan.

3. CLADRASTIS, Raf. Yellow-Wood.

Calyx 5-toothed. Standard large,roundish, reflexed ; the distinct keel-petals

and wings straight, oldong. Stamens 10, distinct; filaments slender, incurved

above. Fod short-stalked above the calyx, linear, flat, thin, margiuless, 4-6-

seeded, at length 2-valved — A handsome tree, with yellow Avood, smooth bark,

nearly smooth pinnate leaves of 7-11 oval or ovate leaflets, and ample pani-

cled racemes (10-20' long) of showy white flowers drooping from the ends of
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the branches. Stipules obsolete. Base of the petioles hollow, enclosing the

leaf-buds of tlie next year. Bracts minute and fugacious. (Aaine from kAuSos,

a hrandi, and Opavcrros, brittle.)

1. C. tinctoria, Kaf. Sometimes .50° high
;
pods .1 - 4' long. — T\irh hill-

sides, central Ky. and Tenu. to N. C. Also in cultivation. '1 he wuod yields

a yellow dye.

4. SOPH OR A, L.

Calyx bell-shaped, shortly .5-toothed. Standard rounded; keel nearly

straight. Stamens distinct or nearly so. Pod coriaceous, stipitate, terete,

more or less constricted between the seeds, indehiscent. Seeds subglobose.—
Shrubljy or ours an herbaceous perennial, the leaves pinnate with numerous

leaflets, and flowers white or yellow in terminal racemes. (Said by Linnasus

to be the ancient name of an allied plant.)

1. S. sericea, Nutt. Silky-canesceut, erect, 1° high or less; leaflets ob-

long-obovate, 3 - G" long ; flowers white
;
pods few-seeded.— Central Kan. to

Col., Tex., and Ariz.

5. CROTALARIA, L. Rattle-box.

Calyx .5-cleft, scarcely 2-lipped. Standard large, heart-shaped ; keel scythe-

shaped. Sheath of the monadelphous stamens cleft on the upper side ; 5 of

the anthers smaller and roundish. Pod inflated, oblong, many-seeded.— Herbs

with simple leaves. Flowers yellow. (Name from KpoTaKov, a rattle : the

loose seeds rattling in the coriaceous inflated pods.)

1. C. sagittalis, L. Annual, hairy (.3-6' high); leaves oval or oblong-

lanceolate, scarcely petioled , stipules united and decurrent on the stem, so as

to be inversely arrow-shaped
;
peduncles few-flowered ; corolla not longer

than the calyx; pod blackish.— Sandy soil; Maine to 111., Minn., Kan., and

southward.

6. GENISTA, L. Woad-Waxen. Whix.

Calyx 2-lipped. Standard oblong-oval, spreading, keel oblong, straight,

deflexed. Stamens monadelphous, the sheath entire ; 5 alternate anthers
shorter. Pod mostly flat and several-seeded. — Shrubby plants, with simple
leaves, and yellow flowers. (Name from the Celtic gen, a busli.)

G. tixct6ria, L. (Dyer's Greex-weed.) Low, not thorny, with striate-

angled erect branches; leaves lanceolate; flowers in spiked racemes.— Estab-

lished on sterile hills, eastern N. Y. and Mass. (Adv from En.)

7. CYTISUS, Tourn. Broom.

Calyx campanulate, with 2 short broad lips. Petals broad, the keel obtuse

and slightlv incurve(b Stamens monadelphous. Pod flat, much longer than

the calyx. Seeds .several, with a .strophiole at the hilum.— Slirul)S, witli stiff

green branches, leaves mostly digitately 3-foliolate, and large liright yellow

flowers. (The ancient Roman name of a plant, probably a Medicago.)

C. scop\ril'S, Link. (Scotch Broom.) Glabrous or nearly so (3 -.5°

high) ; leaflets small, obovate, often reduced to a single one ; floAvers solitary

or in pairs, on slender pedicels, in the axils of the old leaves, forming leafy

racemes along the upper branches ; style very long and spirally incurved.—
Va. and southward. (Nat. from Eu.)
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8. LUPIN US, Tourn. Lupine.

Calyx verv deeply 2-lipped. Sides of the standard reflexed ; keel scythe

shaped, pointed Sheath of the monadelphous stamens entire; anthers

alternately oblong and roundish. Pod oblong, flattened, often knotty by con-

strictions between the seeds. Cotyledons thick and fleshy.— Herbs, with

palmately 1 - 1 5-foliolate leaves, stipules adnate to base of the petiole, and

showy flowers in terminal racemes or spikes. (Name from Lupus, a wolf,

because these plants were tliought to devour the fertility of the soil.)

1. L. perennis, L. (Wild Lupine.) Perennial, somewliat hairy; stem

erect (1-2'^); leaflets 7- 11, oblanceolate ; flowers in a long raceme, showy,

purplish-blue' (rarely pale)
;
pods broad, very hairy, 5-6-seeded.— Sandy soil,

N. Eng. to Minn., Mo., and south to the Gulf.— Var. occidextalis, Watson,

has stems and petioles more villous. — Mich, and Wise.

2. L. pusillus, Pursh. Annual, low, villous; leaflets usually 5 ; racemes

short, sessile; flowers purple or rose-color; pods oval, hirsute, 2-seeded.

—

Central part of the Dakotas and Kan., and westward.

9. TRIFOLIUM, Tourn. Clover. Trefoil.

Calyx persistent, 5-cleft, tlie teeth hristle-form. Corolla mostly withering

or persistent ; the claws of all the petals, or of all except the ohlong or ovate

standard, more or less united below with the stamen-tube ; keel short and ob-

tuse. Tenth stamen more or less separate. Pods small and membranous,

often included in the calyx, 1 - 6-seeded, indehiscent, or opening by one of the

sutures. — Tufted or diffuse herbs. Leaves mostly palmately, sometimes pin-

nately 3-foliolate ; leaflets usually toothed. Stipules united with the petiole.

Flowers in heads or spikes. (Name from tres, three, and/o//«?«, a leaf.)

* Flowers sessile in dense heads ; corolla purple or purplish, ivithering aicai/ after

flowering, tubular below, the petals more or less coherent with each other.

-t- Calyx-teeth silk
ii
-plumose, longer than the whitish corolla ; root annual.

T. ARVENSE, L. (Rabbit-foot or Stone Clover.) Silky, branching
(5-10' high); leaflets oblanceolate; heads becoming very soft-silky and
grayish, oblong or cylindrical.— Old fields, etc. (Xat. from Eu.)

-»- •(- Calyx scarcely hairy except a bearded ring in the throat, shorter than the rose-

purple elongated-tubular corolla.
(
Short-lived perennials ; flowers sweet-scented.)

T. pratexse, L. (Red C.) Stems ascending, somewhat hairy ; leaflets

oval or obovate, often notched at the end and marked on the upper side M'ith a

pale spot; stipules broad, bristle-pointed ; heads ovate, sessile.— Fields and
meadows; largely cultivated, (Adv. from Eu.)

T. medium, L. (Zigzag C.) Stems zigzag, smoothish; leaflets oblong,

entire, and spotless; heads mostly stalked ; flowers deeper purple, otherwise too

like the last.— Dry hills, X. Scotia to E. Mass. (Adv. from Eu.)

* * Flowers pedicelled in umbel-like round heads on a naked peduncle, their short

pedicels reflexed when old; corolla white or rose-color, withering-persistent

and turning brownish in fading ; the tubular portion short.

1. T. reflexum, L. (Buffalo C.) Anniml or hiennial; stems ascending,

downy ; leaflets obovateoblong, finely toothed ; stipules thin, ovate ; standard

rose-red, wings and keel whitish ; calyx-teeth hairy
;
pods 3 - 5-seeded —

Western N. Y. and ( )nt. to Iowa, Kan., and southward.



LEGUMINOS.E. (PULSE FAJIILY.) 129

2. T. Stoloniferum, Muhl. (Runxixg Bu: falo-C.) Sinowth, peroi-

nial ; stems irith lomj runners from the base ; leaflets broadl// obocute or obcordate,

miuutely toothed; heads loose; flowers Avhite, tinged with purple; jxjds 2-

seeded.— Open woodlands and prairies, Ohio and Ky., west to Iowa and Kan.

3. T. repens, L. (White C.) Smooth, perennial; the slender stems

sprearlinrj and creepinf/ ; leaflets inverselij heart-shaped or merely notelied, (j4j-

scurely toothed ; stipules scale-like, narrow
;
petioles and especially the pedun-

cles very long; heads small and loose ; ccdi/x much shorter than the ichite corolla ;

pods about 4-seeded.— Fields and copses, everywhere. Indigenous only in

the northern part of our range, if at all.

4. T. Carolinianum, Michx. Somewhat pubescent small perennial,

procumbent, in tufts ; leaflets wedge-obovate and slightly notched ; stipules

ovate, foliaceous ; heads small on slender peduncles ; caly'x-teetli lanceolate,

nearly equalling the purplish corolla ; standard pointed ; pods 4-seeded.— Waste

ground near Philadelphia, south to Va., Fla., and Tex.

T. HVBRiDUM, L. (Alsike C.) Eesemldiug T. repens, but the stems
erect or ascending, not rooting at the nodes ; flowers rose-tinted.— Becoming
common. (Xat. from Eu.)

* * * Flowers short-pedicelled in close heads, reflexed when old ; corolla i/ellow,

persistent, turning drg and chestnut-brown with age, the standard becoming
hood-shaped ; annuals, fl. in summer.

T. agrArium, L. (Yellow or Hop-C.) Smoothisli, somewliat upright
(6-12' high) ; leaflets obovate-oblong, all three from the same point (palmate) and
nearly sessile; stipxdes narrow, cohering with the petiole for more than half its

length.— Sandy fields and roadsides; N. Scotia to Va. ; also in western N. Y.
(Nat. from Eu.)

T. PROCU.AiBENS, L. (Low Hop-C.) Stems spreading or ascending, pu-

bescent (3-6' high); leaflets ivedge-obovate, notched at the end, the lateral at

a small distance from the other (pinnately 3-fuliolate) ; stipules ovate, short.—
Sandy fields and roadsides, common.— Var. .\iixis, Gray, has smaller heads,
the standard not much striate with age. (Nat. from Eu.)

10. ME LI LOT US, Tourn. Melilot. Sweet Clover.

Flowers much as in Trifolium, but in spike-like racemes, small ; corolla de-

ciduous, free from the stamen-tube. Pod ovoid, coriaceous, wrinkled, longer
than the calyx, scarcely dehiscent, 1 - 2-seeded.— Annual or biennial herbs,

fragrant in drying, with pinnately 3-foliolate leaves , leaflets toothed. (Name
from jj.€\i, honey, and Awtos, some leguminous plant.)

M. OFFICINALIS, Willd. (Yellow ^Melilot.) Upright (2-4° high);
leaflets obovate-oblong, obtuse ; corolla gellow ; the petals nearly of equal
length.— Waste or cultivated grounds. (Adv. from Eu.)

M. ALBA, Lam. (White M.) Leaflets truncate; corolla white; the

standard longer than the other petals.— In similar places. (Adv. from Eu.)

11. MEDICA GO, Tourn. Medick.

Flowers nearly as in Melilotus. Pod 1 -several-seeded, scythe-shaped, in-

curved, or variously coiled.— Leaves pinnately 3-foliolate; leaflets toothed;
stipules often cut. (MtjSiktj, tlie name of Lucerne, because it came to the
Greeks frum Media.)

M. sativa, L. (LicERXE. Alfalfa.) Upright, smooth, perennial ; leaf-

lets obovate-oblong, toothed : flowers {pur})te) racemed : pods spirally twisted.
— Cultivated for green t'odder ; spontaneous from Mass. to Minn. an<,l Kan.
(Adv. from Eu.)
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M. LUPULixA, L. (Black Medic k. Nonesuch.) Procumbent, pubes-

cent, annual : leaflets Avedge-ol)Ovate, toothed at the apex
; flowers in short

spikti; (yellow); pods kichiefj-furm, 1 -seeded.— Waste places, N. Eng. to Fla.,

west to "Mich., Iowa, and Mo. (Adv. from Eu.)

M. maculXta, Willd. (Spotted Medick.) Spreading or procumbent
annual, somewhat puljescent ; leaflets obcordate, with a purple spot, minutely

toothed
;

peduncles 3 - b-fiowered ; flowers yellow
;

pods conipactly sj)iral,

of 2 or 3 turns, compressed, /w/Totfec? on the thick ed(je, and fringed with a
double row of curved prickles.— X. Brunswick to Mass. (Adv. from Eu.)

M. DENTicuLATA, Willd. Nearly glabrous; pods loosely spiral, deeply

reticulated, and with a thin keeled edge ; otherwise like the last, and with the

same range. (Adv. from Eu.)

12. HOSACKIA, Douglas.

Calyx-teeth nearly equal. Petals free from the diadelphous stamens ; stand-

ard ovate or roundish, its claw often remote from the others ; wings obovate

or oblong ; keel incurved. Pod linear, compressed or somewhat terete, sessile,

several-seeded.— Herbs, with pinnate leaves (in ours 1 - 3-foliolate, with gland-

like stipules), and small yellow or reddish flowers in umbels (ours solitary)

upon axillary leafy-bracteate peduncles. (Named for Dr. Daoid Hosack, of

New York.)

1. H. Purshiana, Benth. Annual, more or less silky-villous or gla-

brous, often 1° high or more; leaves nearly sessile, the 1-3 leaflets ovate to

lanceolate (3 - 9" long)
;
peduncles often short, bracteate with a single leaflet.

— N. C. ; S. W. Minn, to Ark., and west to the Pacific. Very variable.

13. PSORALEA, L.

Calyx 5-cleft, persistent, the lower lobe longest. Stamens diadelphous or

sometimes monadelphous. Pod seldom longer than the calyx, thick, often

wrinkled, indehiscent, 1-seeded.— Perennial herbs, usually sprinkled all over

or roughened (especially the calyx, pods, etc.) with glandular dots or points.

Leaves mostly 3 - 5-foliolate. Flowers spiked or racemed, white or mostly

blue-purplish. Root sometimes tuberous and farinaceous. (Name, ipapaKeos,

scurfij, from the glands or dots.)

* Leaves pinnateli/ 3-Jbliolate.

1. P. Onobrychis, Nutt. Nearb- smooth and free from glands, erect

(3 - 5° high) ; leaflets lanceolate-ovate, taper-pointed (3' long) ; stipules and

bracts aivl-shaped ; racemes elongated
;
peduncle shorter than the leaves : pods

roughened and wrinkled.— River-banks, Ohio to 111. and Mo. ; also south and

east to S. C. July.

2. P. stipulata, Torr. &Gray. Nearly smooth and glandless ; stems dif-

fuse ; leaflets ovate-elliptical, reticulated ; stipules ovate ; flowers in heads on

rather short peduncles ; bracts broadly ovate, sharp-pointed.— Rocks, S. Ind.

and Ky. June, July.

3. P. melilotoides, Michx. Somewhat pubescent, more or less glan-

dular; stems erect (1 -2° high), slender; leaflets lanceolate or narrowlij oblong

;

spikes oblong, long-peduncled ; stipules awl-shaped ; bracts ovate or lanceolate,

taper-pointed; pods strongly wrinkled transversely.— Dry soil, Fla. to Tenn..

S. Ind. and Kan. June.
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* * Leaves palmateltj S-b-foliolate ; roots not tuberous.

4. P. tenuifl6ra, Pursh. Slender, erect, much branched and bushv
(2-4° high), minutelj/ hoary-pubescent when young; leaflets varviug from

linear to obovate-oblong (^-1^' long), glandular-dotted; flowers (2-3' long)

in loose racemes ; lobes of the calyx and bracts o^•ate, acute
;
pod glandular.

(P. floribunda, Nutt.) — Prairies, Minn, to 111., Tex., and westward. June -

Sept.

5. P. argophylla, Pursh. Silver)/ silky-ivhite all over, erect, divergentlv

branched (l-.S*^ high); leaflets elliptical-lanceolate; spikes interrupted; lobes

of the calyx and bracts lanceolate.— High plains, X. Wise, to Iowa, Kan., and

westward. June.— Flowers 4 - 5" long.

6. P. digitata, Xutt. More slender and less hoary, 1 - 2° high ; leaflets

linear-oblauceolate ; bracts of the interrupted spike obcordate ; calvx-lobes

oblong, acute.— Central Kan. to Col. and Tex.

7. P. lanceolata, Pursh. Glabrous or nearly so, yellowish green, densely

punctate ; leaflets 3, linear to oblanceolate ; flowers small, in very short spikes:

calyx 1" long, with short broad teeth.— Central Kan. to the Sask. and westward.

* * * Leaves palmatelij b-foliolate ; root tuberous ; spike-like racemes dense.

8. P. esculenta, Pursh. Roughish hairy all over; stem stout (.5-15'

high) and erect from a tuberous or turnip-shaped farinaceous root ; leaflets

obovate- or lanceolate-oblong; spikes oblong, long-peduncled ; lobes of the

calyx and bracts lanceolate, nearly equalling the corolla (^ long).— High
plains, Sask. to Wise, Iowa, and Tex. June. The Pomme blanxhe, or

PoMME DE Prairie, of the voyageurs.

9. P. hypogsea, Xutt. Tuber small; nearly acaulescent, hoary with

appressed hairs ; leaflets linear ; spikes sliort-capitate, on peduncles ^ - 2' long;

calyx narrow, 3 - 6" long.— Central Kan. to Col. and Tex.

10. P. cuspidata, Pursh. Stout, tall, from a deep-seated tuber, hoary

with appressed hairs ; leaflets usually broadly oblanceolate, obtuse ; flowers

large, the petals (6 - 8" long) exceeding the lanceolate-lobed calyx — Central

Kan. to Col. and Tex.

14. AMORPHA, L. False Indigo

Calyx inversely conical, 5-toothed, persistent. Standard (the other petals

entirely wanting!) wrapped around the stamens and style. Stamens 10,

monadelphous at the very base, otherwise distinct. Pod oblong, longer than

the calyx, 1-2-seeded, roughened, tardily dehiscent.— vShrubs, with odd-

pinnate leaves ; the leaflets marked with minute dots, usually stipellate, the

midvein excurrent. Flowers violet or purple, crowded in clustered terminal

spikes. (Xame, ajxop^os, deformed, from the absence of four of the petals.)

* Pods l-seeded ; leaflets small (Y long or less), crowded.

1. A. eanescens, Xutt. (Lead-Plaxt.) Whitened icith hoary down
(1-3° high); leaflets 1.5-2.5 pairs, oblong-elliptical, becoming smoothish

above; spikes usually clustered at the summit.— Sask. to Ind. and Tex., west

to the Rocky Mts. ; also eastward to Ga.

2. A. microphylla, Pursh. Nearly glabrous throughout. 1° high or

less ; leaflets rather rigid ; spikes usually solitary.— Sask. to Minn, and Iowa»

west to the Rockv Mts.
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* * Pods 2-seeded ; lea/lets larger, scattered.

3 A. fruticbsa, L. (False Indigo.) A tall shrub, rather pubescent

or smouthish , leaflets 8-12 pairs, oblong to broadly elliptical.— River-banks,

S I'enn to 11a., west to Sask., Tex., and the Rocky Mts. Very variable.

15. DALEA, L.

Calyx .'i-eleft or toothed. Corolla imperfectly papilionaceous
;
petals all on

claws; the standard heart-shaped, inserted in the bottom of the calyx; the

keel and wings borne on the middle of the monadelphous sheath of filaments,

which is cleft down one side. Stamens 10, rarely 9. Pod membranaceous,

1 -seeded, indehiscent, enclosed in the persistent calyx.— Mostly herbs, more

or less glandular-dotted, with minute stipules ; the small flowers in terminal

spikes or heads (Named for Samuel Dale, an English botanist.)

* Glabrous; floicers ivhite or rose-color ; leaflets A -20 pairs ; annuals.

1. D. alopecuroides, Willd. Erect (1-2° high); leaflets 10- 20 pairs,

linear-oblong ; flowers liglit rose-color or whitish, in cylindrical spikes ; bracts

ovate-lanceolate, acuminate, deciduous ; calyx very villous, with long slender

teetli.— Alluvial soil, Minn, to 111. and Ala., west to the Rocky Mts.

2. D. laxiflora, Pursh. Erect (1-4° high), branching; leaflets 3-5
pairs, linear, 2 -3" long; spikes loosely-flowered; bracts conspicuous, persist-

ent, almost orbicular and very obtuse; petals white; calyx densely villous,

the long teeth beautifully plumose. — Iowa and Mo. to Tex., west to Col.

* * Pubescent: leaflets ^- A pairs : perennial herbs.

3 D. aiirea, Nutt. Stems erect and simple, 1 -3° high ; leaflets oblong,

obovate to linear-oblong, more or less silky-pubescent ; spikes solitary, ol)long-

ovate, very compact and densely silky ; bracts sliort, rhombic-ovate
;
petals

yellow. — On the plains. Mo. to Tex., and westward.

4. D. lanata, Spreng. Very pubescent throughout, 1 - 2° high, branch-

ing-, leaflets obovate to oblong-obovate, 2-3" long; spikes slender, rather

loose, the obovate acute bracts equalling the small short-toothed calyx
;
petals

short, purple.— Centr^il Kan. to Tex., and westward.

16. PETALOSTEMON, Michx. Prairie Clover.

Calyx 5-toothed. Corolla indistinctly papilionaceous
;
petals all on thread-

shaped claws, 4 of them nearly similar and spreading, borne on the top of the

monadelphous and cleft sheath of filaments, alternate with tlie 5 anthers ; the

fifth (standard) inserted in the bottom of the calyx, heart-shaped or oblong.

Pod membranaceous, enclosed in the calyx, indehiscent, 1 -2-seeded.— Chiefly

perennial herbs, upright, glandular-dotted, with crowded odd-pinnate leaves,

miijute stipules, and small flowers in very dense terminal and peduncled heads

or spikes. (Name combined of the two Greek Avords for petal and stamen,

alluding to tlie peculiar union of these organs in this genus.)

1- P. VlOl^ceuS, Mirhx. Sruoothish : leaflets 5, narrowl
if
linear ; heads

globose-ovate., OT oldong-cyliudrical when old; bracts pointed, not longer than

the silky-hoary calyx ; corolla rose-purple. — Dry prairies, Minn, to Ind aud

Tex., west to the Rocky Mts July.
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2. P. candidus, Michx. Smooth ; leaflets 7-9, lanceolate or linear-ob-

long ; heads ohlony, wlieu old cyliudrical ; hraots awiied, longer than the nearly

glabrous calyx ; corolla white,— With n. 1.

3. P. villOSUS, Nutt. Soji-doivn// or silki/ all oxev; leajlets 13 -17, linear

or ohlonf/, small (4 -5" long); spikes ci/lindrlcal (1 - 5' long), short-peduucled,

soft-villous ; corolla rose-color.— Wise, to Mo., west to the Rocky Mts.

4. P. folidsUS, Gray. /Swoof^, very leafy ; leaflets \b- 2^, linear-oblong ;

spikes ci/lindrtcal, short-peduucled; bracts slender-awued from a lanceolate

base, exceeding the glabrous calyx; petals rose-color.— Kiver-banks, 111. and

Teun.

5. P. multiflorus, Nutt. G/a5?-o»s throughout, erect, branching ; leaf-

lets 3-9, linear to oblong; spikes globose, the subulate-setaceous bracts much

shorter than the acutely tootlied calyx
;
petals white.— Kau. to Tex.

17. TEPHROSIA, Pers. Hoary Pea.

Calyx about equally 5-cleft. Standard roundish, usually silky outside, turned

back, scarcely longer than the coherent wings and keel. Stamens monadel-

phous or diadelphous. Pod linear, flat, several-seeded, 2-valved.— Hoary per-

ennial herbs, with odd-pinnate leaves, and white or purplish racemed flowers.

Leaflets mucronate, veiny. (Name from T€(pp6s, ash-colored or hoary.)

1. T. Virginiana, Pers. (Goat's Rue. Catgut.) Silkij-villoua with

whitisli hairs wlien young ; stem erect and simple (1 -2° high), leafij to the top

;

leaflets 17-29, linear-oblong; flowers large and numerous, clustered in a ter-

minal oblong dense raceme or panicle, yellowish-white marked with purple.

—

Dry sandy soil. June, July.— Roots long and slender, very tough.

2. T. spicata, Torr. & Gray. Villous with rusti/ hairs ; stems branched

below, straggling or ascending {2° long), few-leaved ; leaflets 9-1.5, obovate

or oblong-wedge-shaped, often notched; flowers few, in a loose and inter-

rupted veri/ long-peduncled spike, reddish.— Dry soil, from Del. and Va. to

ria. and ]\[iss. July.

3. T. hispidula, Pers. Hairy with some long and rusty or only minute

and appressed pubescence; stems slender (9-24' long), divergently branched,

straggling; leaflets 5-15, oblong, varying to obovate-wedge-shaped and ob-

lanceolate ; peduncles longer than the leai^es, 2-4-Jiowered , flowers reddish-

purple.— Dry sandy soil, Va. to Fla. and Ala.

18. INDIGO FEE, A, L. Ixdigo.

Calyx small, equally 5-cleft. Standard roundish, silky outside , wmgs co-

herent; keel erect, gibbous or spurred at base. Stamens diadelphous; con-

nective gland-like. Pod 1 - several-seeded, septate within between the seeds.

— Herbs or shrubs, mostly canescent with appressed hairs fixed by the middle,

with odd-piimate faintly-nerved leaves, and pink or purplish flowers in naked

axillary spikes. (So named because some of the species yield the indigo of

commerce.)

1. I. leptosepala, Xutt. A perennial herl), ^-2*=' high; leaflets 5-9,

oblanceolate ; spikes very loose
;
pods linear, 6 - 9-seeded, obtusely 4-angled,

reflexed. 1' long.— Kau. to Tex. and Fla.
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19. ROB INI A, L. Locust-tree.

Calyx short, 5-toothed, slightly 2-lipped. Standard large and rounded,

turned back, scarcely Linger tlian the wings and keel. Stamens diadelphous.

Pod linear, flat, several-seeded, margined on the seed-bearing edge, at length

2-valved.— Trees or shrubs, often with prickly spines for stipules. Leaves

odd-pinnate, tlie ovate or oblong leaflets stipellate. Flowers showy, in hanging

axillary racemes. Base of the leaf-stalks covering the buds of the next year.

(Named in honor of John Robin, herbalist to Henry TV. of France, and his son

Vespasian Robin, who first cultivated the Locust-tree iu Europe.)

1. R. Pseudacacia, L. (Common Locust or False Acacia.) Branches

naked ; racemes slender, loose ; flowers white, fragraut
;
pod smooth.— S. Penn.

to Ind., Iowa, and southward. Commonly cultivated as an ornamental tree,

and for its valuable timber ; naturalized in many places. June.

2. R. visc6sa, Vent. (Clammy L.) BranrliJets and leaf-stalks clammy

;

flowers crowded in oblong racemes, tinged with rose-color, nearly inodorous;

pod glandular-hispid.— Va. to N. C. and Ga., in the mountains. Cultivated,

like the last, and often escaped. June.

3. R. hispida, L. (Bristly L. or Rose Acacia.) Shrub 3 - 8° high

;

branchlets and stalks bristly; flowers large and deep rose-color, inodorous;

pods glandular-hispid.— Varies with less bristly or nearly naked branclilets;

also with smaller flowers, etc.— Mts. of Va. to N. C. and Ga. May, June.

20. WISTARIA, Nutt.

Calyx campanulate, somewhat 2-lipped ; upper lip of 2 short teeth, the lower

of 3 longer ones. Standard roundish, large, turned back, with 2 callosities at

its base ; keel scythe-shaped ; wings doul»ly auricled at the base. Stamens di-

adelphous. Pods elongated, thickish, knobby, stipitate, many-seeded, at length

2-valved. Seeds large.— Woody twiners, climbing high, Avith minute stipules,

pinnate leaves of 9 - 13 ovate-lanceolate leaflets, with or without minute stipels,

and dense racemes of large and showy lilac-purple flowers. (Dedicated to the

late Professor Wisfar, of Philadelphia.)

1 . W. frutescens, Poir. Downy or smoothish when old ; wings of the

corolla with one short auricle and an awl-shaped one as long as the claw.—
Alluvial grounds, Va. to Fla., west to S. Ind., Kan. and La. May.— Some-

times cultivated for ornament, as is the still handsomer Chinese species.

21. ASTRAGALUS, Toum. Milk-Vetch.

Calyx 5-toothed. Corolla usually long and narrow ;
standard narrow, equal-

ling or exceeding the wings and blunt keel, its sides reflexed or spreading.

Stamens diadelphous. Pod several - many-seeded, various, mostly turgid, one

or both sutures usually projecting into the cell, either slightly or so as to

divide the cavity lengthwise into two.— Chiefly herbs (ours perennials), with

odd-pinnate leaves and spiked or racemed flowers. Mature pods are usually

necessary for certain identification of the species. (The ancient Greek name

of a leguminous plant, as also of the ankle-bone ; but the connection between

the two is past all guess.)
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I. Pod turcjid, completely or imperfecthj 2-celled hij the intrusion of the dorsal

suture, the ventral suture being not at all or less deeply itijiexed.— Astra-

galus proper.

* Pod plum-shaped, succulent, becoming thick and Jleshg, indehiscent, not stipi-

tate, completely 2-celled.

1. A. caryoearpus, Ker. (Ground Plum.) Pale and minutely ap-

pressed-pubeseent ; leatiets narrowly oblong; flowers in a short spike-like

raceme ; corolla, violet-purple ; fruit glabrous, ovate-globular, more or less pointed

_

about '^' in diameter, very thick-walled, cellular or corky when dry.— Sask.

and Minn, to Mo., Col., and Tex. May.

2. A. Mexicanus, A. DC. Smoother, or pubescent with looser hairs,

larger; leatiets roundish, obovate, or oblong; flowers larger (10- 12" long)

;

calyx softly hairy ; corolla cream-color, bluish only at the tip : fruit globular, very

obtuse and pointless, 1' or more in diameter; otherwise like the last.— Prai-

ries and open plains. 111. to Kan., south to Tex. The unripe fruits of both

resemble green plums— whence the popular name— and are eaten, raw or

cooked, by travellers.

3. A. Plattensis, Xutt. Loosely villous ; stipules conspicuous ; leaflets

oblong, often glabrous aliove ; flowers crowded in a short spike or ol)long head,

cream-color often tinged or tipped with purple; fruit ovate, pointed, and with

the calyx villous.— Gravelly or sandy banks, Minn, to Ind. and Ala., west to

Col. and Tex.— Var. Texxesseexsis, Gray, has the pod oblong and slightly

curved, and much less fleshy. May.

* * Pod dry, coriaceous, cartilaginous or membranous, dehiscent.

-t- Pod completely 2-celled, sessile.

4. A. mollissimus, Torr. Stout, decumbent, densely silky-villous through-

out and lomentose ; leaflets 19-29, ovate-oblong; peduncles elongated; spikes

dense, with rather /arf/e i;io/e< y?oi6'ers (6-12'' long); pod narrow-oblong (.5-

9'' long), glabrous, somewhat obcompressed and sulcate at both sutures, at length

incurved.— Neb. to Kan. and Tex., west to Col. The mo.st common "loco"-

plant, and said to be very poisonous to cattle.

5. A. Canadensis, L. Tall and erect {l- 4° his;h), somewhat pubescent

or glabrate; leaflets 21 -27, oblong
;
^o?t'ers greenish cream-color, very numer-

ous, in long dense spikes; pods crowded, oblong (6" long), glabrous, teirte,

scarcely sulcate and only on the back, nearly straight.— River-banks, western

N. Y. to N. Ga., and far westward.

6. A. adsiirgens, Pall. Ascending or decumbent (4-18' high), cinereous

with minute a])pressed ])ubescence or glabrate; leaflets about 21, narrowly or

linear-oblong ; spike dense, with medium-sized pale or purplish flowers
;
pu-

bescence of calyx appressed ; pod oblong (4-5" long), finely pubescent, trian-

gular-compressed, icitli a deep dorsalfurrow, straight.— Red River valley, Minn.,

to AY. Kan., and westward. (Asia.)

7. A. hypoglottis, L. Slender (6' -2° long), diffusely procumbent or

ascending, icith a rather loose pubescence or nearly glabrous; leaflets 15-21,

oblong, obtuse or retuse
; fiowers violet, capitate ; calyx loosely pubescent ; jtod

as in the last, but ovate and silky-villous.— Red River valley, Minn., to central

Kan. and westward.
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-H- -1- Pod not completely 2-ceUed.

-w- Pod stipitate, pendent.

8. A= alpinus, L. Diffuse (6- 12' high), smooth or slightly hairy ; leaf-

lets 13 - 25 ; lowers violet-purple, or at least the keel tipped with \iolet or blue

;

calyx campanulate ;
pod narrowly oblong, short-acuminate, black-pubescent,

triangular-turgid, deeply grooved on the back, straight or curved, its stipe usu-

ally rather exceeding the calyx.— Rocky banks, Lab. to Maine and X. Vt.

9. A. Robbinsii, Gray. Nearly smooth and erect (1° high), slender;

leaflets 7-11 ; calyx more ohlong; flowers white; pod oblong (6" long), ob-

tuse or acutish, minutely darkish-pubescent, somewhat laterally compressed, not

dorsally sulcate or obsoletely so, straight or somewhat incurved, rather ab-

ruptly narrowed at base into the often included stipe.— Rocky ledges, Vt,

10. A. racemosus, Pursh. Stout (1-2° high), erect or ascending, ap-

pressed-pubescent or glabrate ; leaflets 13-25; flowers numerous, white, pen-

dent ; calyx campanulate, gibbous, white-pubescent
;
pod straight, narrow,

r long, acute at both ends, triangular-compressed, deeply grooved on the back,

the ventral edge acute.— Neb. to Mo., and westward.

4H- ++ Pod sessile.

11. A. gracilis, Xutt. Subcinereous, slender (1° high or more); leaflets

11-17, linear, obtuse or retuse ; racemes loose; flowers small (3" long)
;
pods

pendent, 2 - 3" long, coriaceous, elliptic-ovate, concave on the back, the ventral

suture prominent, white-hairy, at length glabrous, transversely veined.— Minn,

to Neb. and ]Mo., and westward.

12. A. distortus, Torr. & Gray. Low, diffuse, many-stemmed, subglsr

brous ; leaflets 17-25, oblong, emarginate ; flowers in a short spike, pale-purple

;

pod ovate- or lance-oblong, curved, 6 - 9" long, glabrous, thick-coriaceous, some-

what grooved on the back, the ventral suture nearly flat.— 111. to Iowa, Mo.,

Ark. and Tex.

13. A. lotifl6rus, Hook. Hoary or cinereous with appressed hairs ; stems

very short ; leaflets 7-13, lance-oblong ; flowers yellowish, in few-flowered

heads, with peduncles exceeding the leaves or very short ; calyx campanulate,

the subulate teeth exceeding the tube ; pod oblong-ovate, 9-12" long, acuminate,

acute at base, canescent, the back more or less impressed, the acute ventral

suture nearly straight.— Sask. to Neb. and Tex., west to the mountains.

14. A. Missouriensis, Nutt. Short-caulescent, hoary with a closely

appressed silky pubescence ; leaflets 5-15, oblong, elliptic or obovate ; flowers

few, capitate or spicate, 5 - 8" long, violet : calyx oblong, the teeth very slender ;

pod oblong (1' long), acute, obtuse at base, pubescent, nearly straight, obcom-

pressed or obcompressed-triangular, depressed on tlie back and the ventral su-

ture more or less prominent, transversely rugulose.— Sask. to Neb. and N. Mex.

II. Pod l-celled, neither suture being inflexed or the ventral more intruded than

the dorsal.— Phaca.

15. A. Cooperi, Gray. Nearly smooth, erect (1 -2° high) ; leaflets 11-21,

elliptical or oblong, somewhat retuse, minutely hoary l)eneatli ; flowers white,

rather numerous in a short spike ; calyx dark-pubescent
;
pod coriaceous, in-

flated, ovate-globose (Q -9" long), acute, glabrous, slightly sulcate on both sides,

cavitv webbv.— Out. and western N. Y. to Minn, and Iowa.
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16. A. flexuoSUS, Douj^l. Ashy-puberulent, ascending (1-2° high);

leaflets 11-21, mostly narrow; flowers small, in loose racemes; ])o<l thin-cori-

aceous, cijUndric (8-11" long, 2" broad), pointed, straight or curved, puber-

uleut, very shortly stipitate.— Red River Valley, Minn., to Col.

22. OXYTROPIS, DC.

Keel tipped with a sharp projecting point or appendage ; otherwise as in

Astragalus. Pod often more or less 2-celled by the intrusion of the ventral

suture.— Our species are low, nearly acaulescent perennials, with tufts of

numerous very siiort stems from a hard and thick root or rootstock, covered

witli scaly adnate stipules
;
pinnate leaves of many leaflets

;
peduncles scape-

like, bearing a head or short spike of flowers. (Name from o^vs, sharp, and

rpoTTis, heel.)

* Leaves simpli/ pinnate.

1- O. campestris, DC, var. CSerulea, Koch. Pubescent or smoothish ;

leaflets lanceolate or oblong ; flowers violet or blue, sometimes pure white

;

pods ovate or oblong-lanceolate, of a thin or papery texture.— X. Maine to

Labrador.

2. O. Lamberti, Pursh. Silki/ mth fine appressed hairs ; leaflets mostly

linear ; flowers larger, purple, violet, or sometimes white
;
pods cartilaginous

or firm-coriaceous in texture, silky-pubescent, strictly erect, cylindraceous-lan-

ceolate and long-pointed, almost 2-celled by intrusion of the ventral suture. —
Dry plains, Sask. and Minn, to Mo, and Tex., west to the mountains.

* * Leaflets numerous, most/i/ in fascicles of 3 or 4 or more along the rhachis.

3. O. splendens, Dougl Silvery silky-villous (6-12' high) ; scape spi-

cately several to many-flowered : flowers erect-spreading
;
pod ovate, erect, 2-

celled, hardly surpassing the very villous calyx — Plains of Sask. and W. Minn.,

to X. Mex. and the Rocky Mts,

23. GLYCYRIIHIZA, Tourn, Liquorice.

Calyx with the two upper lobes shorter or partly united Anther-cells con-

fluent at the apex, the alternate ones smaller. Pod ovate or ol)long-linear,

compressed, often curved, clothed witli rough glands or short prickles, scarcely

dehiscent, few-seeded. The flower, etc., otherwise as in Astragalus — Long
perennial root sweet (whence the name, from y\vKvs, sweet, and piia, root) ;

herbage glandular-viscid; leaves odd-pinnate, witli minute stipules*, flowei's in

axillary spikes, white or bluish.

1. G. lepidota, Nutt. (Wild Liquorice.) Tall (2 - 3^ high) ; leaflets

15-19, oblong-lanceolate, mucronate-pointed, sprinkled with little scales wlien

young, and with corresponding dots when old ; spikes peduncled, short ; flowers

whitish
;
pods oblong, beset with hooked prickles, so as to resemble the fruit

of Xanthium on a smaller scale.— Minn, to Iowa and jMo., and westward ; Ft.

Erie, Ont.

24. ^SCHYNOMENE, L. Sensitive Joixt-Vetch.

Calyx 2-lipped ; the upper lip 2-, the lower 3-cleft. Standard roundish

:

keel boat-shaped. Stamens diadelphous in two sets of 5 each. Pod flattened,
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composed of several easily separable joints.— Leaves odd-piunate, with several

pairs of leaflets, sometimes sensitive, as if shrinking from the touch (whence

the name, from alax^^'^f^^'^V, heing ashamed.)

1. I^. hispida, Willd. Erect, rough-bristly annual ; leaflets 37 - 51, lin-

ear ; racemes few-flowered ; flowers yellow, reddish externally
;
pod stalked,

6- 10-jointed.— Along rivers, S. Fenu. to Fla. and Miss. Aug.

25. C O R O N I L L A, L.

Calyx 5-toothed. Standard orI)icular; keel incurved. Stamens diadelphou!-\

9 and 1. Pod terete or 4-angled, jointed ; the joints ol)l()ng. — Glabrous herbb

or shrubs, with pinnate leaves, and the flowers in umbels terminating axillary

peduncles (Diminutive of corona, a crown, alluding to the inflorescence.)

C. vXria, L. a perennial herb with ascending stems ; leaves sessile ; leaf-

lets 1.5 - 25, oblong ; flowers rose-color
;
pods coriaceous, .3 - 7-jointed, the 4-an-

gled joints 3 ~ 4" long.— Conn, to N. J. (Nat. from Eu.)

26. HEDYSARUM, Tourn.

Calyx 5-cleft, the lobes awl-shaped and nearly equal. Keel nearly straight,

obliquely truncate, not appendaged, longer than the wings. Stamens diadel-

phous, and 1. I'od flattened, composed of several equal-sided separable

roundish joints connected in the middle. — Terennial herbs*, leaves odd-pin-

nate. (Name composed of tj^vs, sa-eet, and ^poi/uLa, smell.)

I. H. boreale, Nutt. Leaflets 13-21, oblong or lanceolate, nearly gla-

brous ; stipules scaly, united opposite the petiole ; raceme of many deflexed

purple flowers ; standard shorter than the keel ; joints of the pod 3 or 4, smooth,

reticulated. — Lab. to northern Maine and Vt. ; north shore of L. Superior, and

north and westward.

27. DESMODIXJM, Desv. Tick-Trefoil.

Calyx usually more or less 2 lipped. Standard obovate ; wings adherent to

the straight or straightish and usually truncate keel, by means of a little trans-

verse appendage on each side of the latter. Stamens diadelphous, 9 and 1, or

monadelphous below. Pod flat, deeply lobed on the lower margin, separating

mto few or many flat reticulated joints (mostly roughened with minute hooked

hairs, by which they adhere to the fleece of animals or to clothing).— Per-

ennial herbs, with pinnately 3-foliolate (rarely 1-foliolate) leaves, stipellate.

Flowers (in summer) in axillary or terminal racemes, often panicled, and 2 or

3 from each bract, purple or purplish, often turning green in withering. Stip-

ules and bracts scale-like, often striate (Name from dea-ftoi, a bond or chain,

from the connected joints of the pods.)

§ 1 Pod raised on a stalk (stipe) manij times longer than the slightli/ toothed

calyx and nearly as long as the pedicel, straightish on the upper margin, deeply

sinuate on the lower ; the I -4 joints mostly half-obovate and concave on the

back; stamens monadelphous below ; plants nearly glabrous : stems erect or

ascending; raceme terminal, panicled ; stipules bristle-form, deciduous.

1. D. nudiflorum, DC Leaves all crowded at the suinmit of sterile stems

:

leaflets broadly ovate, bluntish, whitish beneath ; raceme elongated on an ascend-

ing mostly leafess stalk or scape from the root, 2° long. — Dry woods, common.
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2. D. acuminatum, DC. Leaves all crowded at the summit of the stem

from which arises the elongated naked raceme or panicle ; leaflets rouud-ovate,

taper-pointed, green both sides, the end one round (4 - 5' long).— Rich woods,

from Canada to the Gulf.

3. D. pauciflorum, DC. Leaves scattered along the low (8-15' higli)

ascending stems; leaflets rhombic-ovate, bluntish, pale beneath; raceme few-

flowered, terminal.— Woods, Ont. to Penn., Mich., Kan., and southw^ard.

§ 2. Pod raised on a stalk (stipe) little if at all siirpassinrj the deeply cleft calyx

;

stems long and prostrate or decumbent ; racemes axillary and terminal.

* Stipides conspicuous, ovate, attenuate, striate, persistent ; racemes mostly simple.

4. D. rotundifolium, DC. Soft-hairy all over, truly prostrate ; leaflets

orbicular, or the odd one slightly rhomboid
;
flowers purple ; pods almost equalh'

sinuate on both edges, 3 - 5-jointed ; the joints rhomboid-oval.— Dry rocky

woods, N. Eng. to Fla., west to Minn., Mo., and La.

Var. glabratum, Gray, is almost glabrous, otherwise nearly as the ordi-

nary form.— Mass. and N. Y.

0. D, OChroletlCUm, M. A. Curtis. Stems sparsely hairy, decumbent;

leaflets nearly glabrous, ovate, acute or obtuse, transversely reticulated be-

neath, the lateral ones smaller or sometimes wanting ; racemes much elongated

;

corolla whitish ; pods twisted, 2 -4-jointed, the large rhomboid joints smooth and

reticulated but the margins doAvny.— Woodlands, Md. and Va.

* * Stipules smaller, lanceolate and awl-shaped , less persistent; racemes panicled

.

6. D. humifusum, Beck. Glabrous or nearly so, procumbent ; leaflets

ovate or ovate-oblong, rather obtuse, much smaller than in the two preceding

(lJ-2' long) ; corolla purple
;
pods 2 -4-jointed, flat, the oval-rhomboid juints

minutely scabrous throughout. — Dry sandy soil, S. Penn. to Md.

§ 3. Pod slightly if at all stalked in the calyx; racemes panicled.

* Stems tall (3 - 5°) and erect ; the persistent stipules and deciduous bracts large

and conspicuous, ovate or ovate-lanceolate , taper-pointed ; flowers rather large.

-1- Pods of ^-l unequal-sided rhombic joints, which are considerably longer than

broad (about 6" long).

7. D. canescens, DC. Stem loosely branched, hairy ; leaflets ovate,

bluntish, about the length of the petioles, whitish and reticulated beneath, both

sides roughish with a close fine pubescence
;
joints of the pod very adhesive.—

Moist grounds, Mass. and Vt. to Minn, and southward, chiefly westward.

Branches clothed with both minute and hooked, and longer, spreading, rather

glutinous hairs.— Var. viLLOsfssiMUM, Torr. & Gray, has the panicle and upper

part of the stem very villous, and leaflets oblong-ovate.— ^lo.

8. D. CUSpidatum, Torr. & Gray. Very smooth except the panicle ; stem

straight; leaflets lanceolate-ovate and taper-pointed, green both sides, longer

than the petiole (3-5'); joints of the pod rhomboid-oblong, smoothish.

—

Thickets, common. The conspicuous bracts and stipules |' long.

*- -i- Pods of3-5 oval joints (not over 3" long).

9. D. lUinoense, Gray. Erect (3-5° high) ; stem and leaves with short

rough pubescence ; leaflets ovate-oblong or ovate-lanceolate (2-4' long), obtuse,

subcoriaceous., cinereous beneath, veins and veiulets prominent, strongly retic-
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ulated, the lower leaflets nearly equalliug the petiole
;
pods scarcely over 1

' long,

sinuate on both margins (deeper below).— Dry ground, 111. to Iowa and Kan.

* * Stems (2-5° higli) erect ; stipules and bracts mostly deciduous, small and

inconspicuous ; joints of the pod 3-5, triangular or half-rhombic or verij un-

equal-sided rhomboidal, longer than broad, 3" or less in length ; flowers

middle-sized.

10. D. Isevigatum, DC. Smooth or nearly so throughout ; stem straight

;

leaflets or«/e, bluntish, pale beneath (2-3' long); panicles minutely rough-

pubescent.— Pine woods, N. J. to Fla., west to Mo. and Tex.

11. D. viridiflorum, Beck. Stem ren/ downy, rough at the summit;

leaflets broadly ovate, very obtuse, rough above, ivhitened with a soft velvety

down underneath (2-3' long).— Southern N. Y. to N. J. and Ha., west to

Mich., Mo., and Tex.

12. D. Dillenii, Darlingt. Stem pubescent ; leaflets oblong or oblong-ovate,

commonly bluutish, pale heuea.th, softly and jinely pubescent, mostly thin (2-3'

long).— Open woodlands, common,

13. D. paniculatum, DC. .Nearly smooth throughout; stem slender,

tall ; leaflets oblong-lanceolate, or narrowly lanceolate, tapering to a blunt point,

thin (3-5' long) ; racemes much panicled.— Copses, common.

14. D. Strictum, DC. Stem very straight and slender, simple (2-3°

high), the upper part and narrow panicle rough-glandular ; leaflets linear, blunt,

strongly reticulated , thickish , very smooth (1 -2' long, ^' wide)
;
joints of the pod

1-3, semi-obovate or very gibbous (only 2" long).— Pine woods, N. J. to

Fla. and La.
,

* * * Stipules small and inconspicuous, mostly deciduous : pods offew roundish

or obliquely oval or sometimes roundish-rliomboidal joints, 1^-2^" long.

-t- Stems erect; bracts before flowering conspicuous; racemes densely flowered.

15. D. Canadeuse, DC. Stem hairy (3-6° high) ; leaflets oblong-lanceo-

late or ovate-lanceolate, obtuse, with numerous straightish veins, much longer

than the petiole (l-|-3' long)
; flowers showy, larger than in any other species

(^-y long).— Dry rich woods, N. Brunswick to N. C, Minn., and Kan.

16. D. sessilifblium, Torr. & Gray. Stem pubescent (2-4° high);

leaves nearly sessile ; leaflets linear or linear-oblong, blunt, thickish, reticulated,

rough above, downy beneath ; branches of the panicle long
; flowers small.—

Copses, Penn. and Ky., west to Mich., Iowa, Mo., and Tex.

t- -i- Stems ascending {\ -3° high); bracts small ; racemes or panicles elongated

and loosely flowered ; flowers small.

17. D. rigidum, DC. Stem hra.nch\ns;, somewhat hoary, like tlie lower

surface of tlie leaves, with a close roughisli pul)esceuce ; leaflets ovate-oblong,

blunt, thickish, reticulated-veiny, rather rough above, the lateral ones longer than

the petiole.— Diy hillsides, Mass. to Fla., west to Mich., Mo., and La.

18. D. ciliare, DC. Stem slender, hairy or rough-jmbescent ; leaves

crowded, on very short hairy petioles ; leaflets round-ovate or oval, thickish, more

or less hairy on the margins and underneath (^-^1' long).— Dry hills and

sanily fields, N. Eng. to Fla., west to Mich., Mo., and Tex.

19. D. Marilandicum, F. Boott. Nearly smooth throughout, slender,

leaflets ovate or roundish, very obtuse, thin, the lateral ones about the length of
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^ie slender petiole ; otherwise resembling the preceding.— Copses, N. Eng. to

iria., west to Mich., Mo., and La.

-1- H- -1- Stems reclining or prostrate ; racemes Joosehj floicered.

20. D. lineatum, DC. Stem minutely pubescent, striate-augled ; leaf-

lets orl)icu]ar, smouthish (^-1' long), much longer than the petiole; pod

scarcely stalked in the calyx. — Dry soil, Md. and Va. to Fla. and La.

28. LESPEDEZA, Michx. Bush-Clover.

C^alyx .5-cleft; the lobes nearly equal, slender. Stamens diadelphous (9 and

I
)

; anthers all alike. Pods of a single 1-seeded joint (sometimes 2-jointed,

with the lower joint empty and stalk-like), oval or roundish, flat, reticulated.

— Herbs with pinnately 3-foliolate leaves, not stipelhite. Flowers often

polygamous, in summer and autumn. (Dedicated to Lespedez, the Spanish

governor of Florida in the time of Michaux.)

§ 1. Stipules siibidate-setaceous ; bracts minute ; cahjx-lobes attenuate ; perennial.

* Flowers of tiro sorts, the larger [violet-purple) perfect, but seldom fruitful
,
pan-

icled or clustered ; with smaller pistillate and fertile but mosdi/ apetalous ones

intermixed or in small subsessile clusters; calyx I -2" long ; pod exserted.

1. L. procumbens, Michx. Slender, trailing and prostrate, minutely

appressed-hairy to soft-downy ; leaflets oval or obovate-elliptical, 3-9" long;

peduncles ten/ slender, few-flowered ; keel equalling the wings
;
pod small,

roundish, obtuse or acute. (Incl. L. repens, Bart.) — Dry sandy soil ; common.

2. L. vioiacea, Pers. Stems upright or spreading, slender, branched,

rather sparseig leaf// and sparingly pubescent ; leaflets thin, brondlg oral or ob-

long, finely appressed-pubescent beneath
;
j/eduncles very slender, loosedg few-

flowered, mostly longer than the leaves ; flowers 3 - 4" long, the keel often the

longest; pod ovate, 2-3" long, nearly glabrous.— Dry copses, N. Eng. to

Minn, and ¥j. Kan., south to Fla. and La.

3. L. reticulata, Pers. Stouter, erect, verg leafg; leaflets thickish, linear

to linear-oblong, 6-15" long, finely appressed-pubescent
;
//o«-firs (scarcely 3"

long) clustered on peduncles much shorter than the leaves, the keel shorter than

the standard
;
pods ovate, acute, 2" long, appressed-subpubescent. ( L. vioiacea,

var. angustifolia, Toi-r. <^- Gray.) — Mass. to Minn., and southward.

4. L. Sttivei, Nutt. Stems upright-spreading, very leafy, simple or some-

what ])ranched, downy ivith spreading pubescence ; leaflet'' oval or roundish varv-

ing to oblong or rarely linear-oblong, silky or white-woolly beneath and sometimes

above; flowers as in the last, often numerous and crowded
;
pods ovate, acumi-

nate, mostly 3" long, downy.— Mass. to Mich., and south to Va. and Tex.

Var. intermedia, Watson. I'ubescence more scanty and usually fine

and appressed as in n. 3, but the leaflets oval to oblong; inflorescence often

more open
;
pod of n. 4 or of n. 3. (L. vioiacea, var. sessiliflora, of Man.,

mainly.) — Mass. to Fla., and west to Mich., 111., E. Kan., and Ark.

* * Flowers all alike and perfect, in close spikes or heads ; corolla whitish or

cream-color with a purple spot on the standard, about the length of the downy

b-parted calyx ; pod included ; stems upright, wand-like (2-4° high).

5. L. polystachya, Michx. Stem with mostly spreading pubescence

;

petioles 2-6" long ; leafets from orbicular to oblong-ovate, hairy; spikes oblong.
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on elongated peduncles ; pod (at maturity) oblong-ovate, pubescent, nearly 3"

long, hardly shorter than the calyx. (L. hirta, Ell.) — Dry hills, common.

6. L. eapitata, Michx. Stems rigid, woolly ; petioles very short; leaflet?

oblong to narrowly oblong, thickish, reticulated and mostly smooth above, silky

or sometimes downy beneath ; heads offlowers globular, on peduncles shorter

than the leaves; pod oblong-ovate, pubescent, much shorter than the calyx.— Dry

and sandy soil, N. Eng. to Fla., west to Minn., Mo., and La.

7. L. angUStifolia, Ell. Like the last, but mostly appressed-silky, the

leaflets linear, the smaller often oblong heads on distinct and sometimes slender

peduncles, the pod round-ovate, acutish, H-2" long, hardly shorter than the

calyx. (L. eapitata, ^ar. angustifolia, Pursh.) — N. J. to Ela., west to Mich.,

Iowa, and La.

8. L. leptOStachya, Gray. Clothed with appressed silky pubescence;

stems often branched, slender; lecflets linear to narrowly oblong; spikes slen-

der, somewhat loosely-flowered, on peduncles as long as the leaves; pod ovate,

small (H" long), about equalling the calyx, densely pubescent.— 111., Iowa,

and Minn.

§ 2. Stipules and bracts broad and scarious ; calyx-lobes broad ; annual.

L. STRIATA, Hook. & Arn. Diffusely branched, decumbent, subpubescent

;

petioles very short ; leaflets oblong-obovate, 6" long or less
;
peduncles very

short, 1 -.5-flowered
;
pod small, little exceeding the calyx.— Common in the

Southern States, extending into Mo. (Nat. from E. Asia.)

29. STYLOSANTHES, Swartz.

Calyx early deciduous; tube slender and stalk-like; limb unequally 4 - 5-

cleft, the lower lobe more distinct. Corolla and mouadelphous stamens in-

serted at the summit of the calyx-tube ; standard orbicular; keel incurved.

Anthers 10, the 5 longer ones fixed near their base, and the 5 alternate shorter

ones fixed by the middle. Style filiform, its upper part falling off after fiower-

ing, the lower part incurved or hooked, persistent on the 1 - 2-joiuted small and

short reticulated pod; the lower joint when present empty and stalk-like.

—

Low perennials, branched from the base, with wiry stems, piuuately 3-foliolate

leaves, the sheathing stipules united to the petiole, no stipels, and small, yellow

flowers in terminal heads or short spikes. (Name composed of arvXas, a col-

umn, and oLvOos, a flower, from the stalk-like calyx-tube.)

1. S. elatior, Swartz. Tufted; leaflets lanceolate, strongly straight-

veined ; heads or clusters small and few-flowered.— Pine barrens, Long Island

and N. J. to Fla., west to S. Ind., Kan., and Ark.

30. VI CI A, Tourn. Vetch. Tare.

Calyx 5-cleft or 5 toothed, the 2 upper teeth often shorter, or the lowest

longer. Wings of the corolla adhering to the middle of the keel. Stamens

more or less diadelphous (9 and 1 ) ; the orifice of the tube oblique. Style fili-

form, hairy all rouud or only on the back at the apex. Pod flat, 2-valved, 2-

several-seeded. Seeds globular. Cotyledons very thick, remaining under

ground in germination.— Heros, mostly climbing more or less by the tendril

at the end of the pinnate leaves. Stipules half-sagittate. Flowers or pedun-

cles axillary. (The classical Latin name.)
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* Annual ; flowers 1 or 2 in the axils, nearly sessile, large, violet-purple.

V. SAxivA, L. (Common Vetch or Tare.) Somewhat pubescent ; stem
simple; leaflets 5-7 pairs, varying from obovate-oblong to linear, notched
and mucronate at the apex ; pod linear, several-seeded.— C'ultivated fields and
waste places, N, Eng. to N. J. and southward, west to Mich, and Minn.

—

Var. angustif6lia, Seringe, has longer and narrow leaflets. (Adv. from Eu.)

* * Annual, slender ; peduncles elongated ; flowers small.

V. TETRASPERMA, L. Peduncles \ -2floicered ; leaflets 4 - 6 pairs, linear-

oblong, obtuse ; calyx-teeth unequal; corolla whitish; pods narrow, A-seeded,

smooth.— Waste places, near the coast, N. Scotia to N. J. (Nat. from Eu.)

v. HiRStFTA, Koch. Peduncles 3- Gflowered ; leaflets 6-8 pairs, truncate
;

calyx-teeth equal; corolla bluish; pods oblong, 2-seeded, hairy.— X. Bruns-
wick to Mass. and Va. (Nat. from Eu.)

* * * Perennial ; peduncles elongated ; calyx-teeth unequal; pod stveral-seeded.

1. V. Cracca, L. Downy-pubescent; leaflets 20-24, oblong-lanceolate,

stro7igltj mucronate; spikes densely many-flowered, 1-sided; flowers blue, turn-

ing purple, 6" long, reflexed ; calyx-teeth shorter than the tube.— Borders of

thickets, Newf. to N. J., west to Ky., Iowa, and Minn. (Eu.)

2. V. Caroliniana, Walt. 'Kq^x\\ i>moot\\; leaflets ^^-^A, oilong, obtuse,

scarcely mucronate ; peduncles loosely-flowered ; flowers small, more scattered

than in the preceding, whitish, the keel tipped with blue ; calyx-teeth very

short.— River-banks, Ont. and N. Y. to Ga., west to Minn, and Kan.

3. V. Americana, Muhl. Glabrous; leaflets \0-\A, elli}>tTcal or ovate-

oblong, very obtuse, many-veined
;
peduncles 4 - 8-flowered ; flowers purplish

(8" long).— Moist soil, N. Y. and N. J., to Kan., Minn., and westward. — Var.

LINEARIS, Watson, a low form with linear leaflets, occurs in Kan. and Neb.,

and is common westward.

31. LATHYRUS, Tourn. Vetchling. Everlasting Pea.

Style flattish, dilated and flattish (not grooved) above, hairy along the inner

side (next the free stamen). Sheath of the filaments scarcely oblique at the

apex. Otherwise nearly as in Vicia.— Our species are perennial and mostly

smooth plants, the rhachis of the leaves in some not produced into a tendril.

(AdOvpos, a leguminous plant of Theophrastus.)

* Tendrils present ; stipules large and broad ; leaflets 3-5 pairs.

1. L. maritlmus, Bigelow. (Beach Pea.) Stout (1° high or more);

stipules broadly ovate and halberd-shaped, nearly as large as the leaflets, the

lower lobe larger and usually coarsely toothed; leaflets ^/ucl-, ovate-oblong

(1-2' long)
;
peduncles a little shorter than the leaves, 6 - 10-flowered, flow-

ers large (9" long), purple.— Seashore from N.J. and Oregon to the Arctic

Sea; also on the Great Lakes. (Eu.)

2. L. OChroleilCUS, Hook. Stem slender (1-3° high); stipides semi-

cordate, half as large as the thin ovate leaflets ; peduncles 7- 10-flowered; flow-

ers smaller
,
yellowish-white.— Hillsides, N. Eng. to Minn., Iowa, and westward.

* * Tendrils present; stipules narrow, semi-sagittate , acuminate.

-<- Floicers purple ; leaflets several pairs.

3. L. venosus, Muhl. Stout, climbing, usually somewhat downy ; stip-

ules very small and mostly slender; leaflets 4-6 pairs, oblong ovate, mostly
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obtuse (about 1' long)
;
peduncles manij-fioxvered ; flowers 6 - 8" loug.— Shady

banks, Penn. to Ga., west to Kan. and Minn.

4. L. palustris, L. Slender, glabrous or somewhat puliescent; stem

often winged ; stipules lanceolate, sharp-pointed at both ends; leaflets 2-4
pairs, narrowly oblong to linear, acute {1-2' long)

;
peduncles 2 - ^-flowered

;

flowers 6'' long.— Moist places, N. Scotia to N. J., and westward across the

continent. (Eu.)

Var. myrtifdlius, Gray. Stipules usually broader and larger; leaflets

ovate to oblong {V long or less).— Same range, and extending south to N. C.

•i- H- Flowers ijelloiv ; leaflets a single pair.

L. PRATExsis, L. Low and straggling ; leaflets narrowly lanceolate to

linear, acute
;
peduncles several-flowered.— Spontaneous in Mass., N. Y., and

e)nt. (Nat. from Eu.)

* * * Tendrils xisuallij icanting ; Iow, mostly erect ; stipules semi-sagittate ; flow-

ers very large, purple ; pod stipitate in the calyx.

5. L. polymorphus, Nutt. Leaflets .3-6 pairs, narrowly oblong to

linear, thick and strongly nerved, 1 -2' long; seeds with a narrow footstalk

and short hilum.— Mo., Kan., and westward.

6. L. ornatus, Nutt. Like the last, but leaflets always narrow, 3-12"

long; seeds with a very broad footstalk and long hilum.— Kan. to Col. and

the Dakotas, Scarcely 1° high.

32. API OS, Boerhaave. Ground-nut. Wild Bean.

Calyx somewhat 2-lipped, the 2 lateral teeth being nearly obsolete, the upper

very short, the lower one longest. Standard very broad, reflexed ; the long

scythe-shaped keel strongly incurved, at length coiled. Stamens diadelphous.

Pod straight or slightly curved, linear, elongated, tliickish, many-seeded.—A
perennial herb (with some milky juice!), twining and climbing over bushes,

and bearing edible tubers on underground shoots. Leaflets 3 - 7, ovate-lan-

ceolate, obscurely stipellate. Flowers in dense and short, often branching

racemes. (Name from &iriop, a pear, from the shape of the tubers.)

1 . A. tuberdsa, Moench. FloAvers brown-purple or chocolate-color, violet-

scented. — Low grounds, N. Brunswick to Fla., west to Minn., Kan., and La.

33. P HA S E O L U S, Tourn. Kidney Bean.

Calyx 5-toothed or 5-cleft, the two upper teeth often higher united. Keel of

the corolla, with the included stamens and style, spirally coiled. Stamens dia-

delphous. Style bearded along the upper side; stigma oblique or lateral.

Pod scythe-shaped, several - many-seeded, tipped with the hardened base of

the style. Seeds round-reniform, with very short hilum. Cotyledons thick

and fleshy, rising out of the ground nearly unchanged in germination.— Twin-

ing herbs, with pinnately 3-foliolate stipellate leaves. Flowers racemose, pro-

duced in summer and autumn. (The ancient name of the Kidney Bean.)

1. P. perennis, Walt. (Wild Bean.) Stem climbing higli from a

perennial root; leaflets roundish-ovate, short-pointed; flowers purple, hand-

some, but small; pods drooping, strongly curved, 4-5-seeded.— Copses, N.

Eng. to Fla., west to Minn, and La.
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S4. STROPHOSTYLES, Ell.

Keel of the corolla with the included stamens and style elongated, strongly

incurved, not spirally coiled. l*od linear, terete or flattish, straight or nearlv

so. Seeds quadrate or obloug with truncate ends, mealy-pubescent or glabrate

;

hilum linear. Flowers few, sessile and capitate-clustered on tlie mostly long

peduncles. Otherwise as Phaseolus.— Stems prostrate or climbing, more or

less retrorsely hairy. Stipules and bracts striate. (Name from a-rpocp-fi, a turn-

ing, and (TTvXos, a sfijle.)

1. S. anguldsa, Ell. Annual ,- stems branched, 1 -6° long; leaflets ovate

to oblong-ovate (rarely linear-oblong), with a more or less promineixt rounded

lobe toward the base (the terminal 2-lobed), or some or all often entire, about 1'

(6 - 20") long ; corolla greenish-white and purplish
;
pod terete, 2-3' long by

3" wide, 4 - 8-seeded, nearly glabrous ; seeds oblong, about 3" long, usually very

pubescent. (Phaseolus diversifolius, Pe?-s. P. helvolus, £.) — Sandy shores

and river-banks; coast of Mass. and southward, along the Great Lakes to

Minn., and south to Kan. and Tex.

Var. Missouriensis, Watson in herb. Climbing high (10-30°); leaves

often 3' long, rhombic-ovate, rarely at all lobed ; seeds 3-4" long.— River-

bottoms near Independence, Mo.; nearly two months later. (F. Bush.)

2. S. peduncularis, Ell. Stems inore slender, from a perennial root-

stock, 2-4° long; leaflets ovate to oblong-linear, rarelg at all lobed, V long or

less; pod li -2' long and scarcely 2" wide : seeds much smaller, 1^-2" long,

short-oblong to quadrate. (Phaseolus helvolus, Man., etc., not L.)— Sandy
ground. Long Island and N. J. to Pla., west to S. Ind., Ky., and La.

3. S. pauciflorus, Watson in herb. Annual, slender, low-climbing, pu-

bescent ; leaflets oblong-lanceolate or ovate-oblong to linear, not lobed, V long;

pod pubescent, V long, flattish; seeds as in the last, very finely mealy, soon

glabrate. (Phaseolus pauciflorus, Bentli.) — Kiver-banks, Ind. to Minn., south

to Miss, and Tex.

35. CENTROSEMA, DC. Spurred Butterfly-Pea.

Calyx short, 5-cleft. Corolla, etc., much as in Clitoria, but the spreading

standard with a spur-shaped projection on tlie back near the base ; keel broad.

Style bearded at the apex around the terminal stigma. Pod long and linear,

flat, pointed with the awl-shaped style, many-seeded, thickened at the edges,

the valves marked with a raised line on each side next the margin.— Twining
perennials, with 3-foliolate stipellate leaves, and large showy flowers. Stipules,

bracts, and bractlets striate, the latter longer than the calyx. (Name from

KfVTpov, a s]nir, and arifxa, a standard.)

1. C. Virgini^num, Benth. Kather rough with minute hairs; leaflets

varying from oblong-t)vate to lanceolate and linear, very veiny, shining
;
pedun-

cles 1 -4-flowered; calyx-teeth linear-awl-shaped; corolla violet, 1' long; pods

straight, 4-5' long.— Sandy woods, Md. to Fla. and Ark. (Trop. Am.)

36. CLITORIA, L. Butterfly-Pea.

Calyx tubular, .5-to()tlied. Standard much larger than the rest of the flower,

erect, rounded, notched at the top, not spurred on the back ; keel small, shorter
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than the wings, incurved, acute. Stamens monadelphous below. Style bearded

down the inner face. Pod h'near-oblong, flattish, knotty, several-seeded, pointed

with tlie base of the style.— Erect or twining perennials, with mostly piunately

3-foliolate stipellate leaves, and very large flowers. Peduncles 1 -3-flowered;

bractlets opposite, striate. (Derivation recondite.)

1. C. Mariana, L. Low, ascending or twining, smooth ; leaflets oblong-

ovate or ovate-lanceolate; stipules and bracts awl-shaped; peduncles short;

the showy pale-blue flowers 2' long.— Dry banks, N. Y. to Ya. and Fla., west

to Mo. and Tex.

37. AMPHICARP^A, Ell. Hog Pea-nut.

Flowers of 2 kinds ; those of the racemes from the upper branches perfect,

but seldom ripening fruit ; those near the base and on filiform creeping branches

with the corolla none or rudimentary, and few free stamens, but fruitful. Ca-

lyx about equally 4- (rarely 5-) toothed ; bractlets none or minute. Keel and

wing-petals similar, almost straight ; the standard partly folded round them.

Stamens diadelplious. Style beardless. Pods of the upper flowers, when

formed, somewhat scymetar-shaped, stipitate, 3 - 4-seeded ; of the lower ones

commonly subterranean and fleshy, ol)ovate or pear-shaped, ripening usually

but one large seed.— Low and slender perennials; the twining stems clothed

witli brownish hairs. Leaves piunately 3-foliolate ; leaflets rhombic-ovate, sti-

pellate. Flowers in simple or com])ouud racemes, purplish. Bracts persistent,

round, partly clasping, striate, as well as the stipules. (Name from ajmcpi, both.

and Kapir6s, fruit, in allusion to the two kinds of pods.)

1. A. monoica, Nutt. Leaflets thin, ^-2' long; racemes nodding:

calvx of upper flowers 2" long, tlie ovary glabrous except the hairy margin;

pod r long; ovary and pod of the rudimentary flowers hairy.— Rich damp

woodlands, common. Aug., Sept.

2. A. Pltcheri, Torr. & Gray. Leaflets usually 2 -4' long; rhachis of

the racemes usually villous ; calyx 3" long, the teeth acuminate ; ovary hairy.

— Western N. Y. to 111., Mo., La., and Tex. The upper flowers more com-

monly fertile ; apparently producing subterranean fruit but rarely.

38. GALACTIA, P. Browne. MilkPea.

Calyx 4-cleft ; the lobes acute, the upper one broadest, entire. Keel scarcely

incurved. Stamens diadelphous or nearly so. Style beardless. Pod linear,

flat, several-seeded (some few of them rarely partly subterranean and fleshly or

deformed) .— Low, mostly prostrate or twining perennial herbs. Leaflets usu-

ally 3, stipellate. Flowers in somewhat interrupted or knotty racemes, purplish

;

in .summer. (Name from yd\a, -aKros, milk : some species being said to yield

a milky juice, wliich is unlikely.)

1. G. glabella, Michx. Stems nearhi smooth, prostrate ; leaflets elliptical

or ovate-oblong, sometimes slightly hairy beneath ; racemes short, 4-8-flowered

;

pods somewhat hairy.— Sandy woods, southern N. Y. to Va., Fla., and Miss.

2. G. pilosa, Ell, Stems (decumbent and somewhat twining) and leaves

beneath soft-doirni/ and hoari/ ; leaflets oval ; racemes many-flowered ,
pods very

doicnij. (G. mollis, Graij, Manual; not Michx.) — Penn. to Fla. and Miss,
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39. RHYNCHOSIA, Lour.

Calyx somewhat 2-lipped, or deeply 4- 5-parted. Keel scythe-shaped, or in-

curved at the apex. Stamens diadelphous. Ovules only 2. Pod 1 - 2-seeded,

short and flat, 2-valved.— Usually twining or trailing perennial herbs, pin-

nately 3-foliolate, or witli a single leaflet, not stipellate. Flowers yellow, rac-

emose or clustered. (Name from pvyxos, a beak, from the shape of the keel.)

1. R. tomentbsa, Hook. & Am. Trailing and ticining, the stem and

leaves more or less pubescent with spreading hairs ; leaflets 3, roundish or round-

rhombic, Sicute or acutish ; racemes few-flowered, almost sessile in the axils",

tgalyx about as long as the corolla, 4-parted, the upper lobe 2-cleft
;
pod oblong.

(R. tomentosa, var. volubilis, Torr. S,- Graij.) — Dry soil, Va. to Fla. and Tex.

2. R. erecta, DC. Erect, 1-2° high ; stem and leaves more or less tomen-

tose ; leajlets 3, oval to oblong, obtuse or acutish ; racemes short and shortly pe-

dunculate. (R. tomentosa, var. erecta, Torr. cj^ Gran.) — Del. to Fla. and Miss.

3. R. reniformis, DC. Dwarfand upright, 3-8' high
;
pubescence spread-

ing : leajlets solitary (rarely 3), round-reniform, wevy ohtwse or apiculate; ra-

cemes few-flowered, sessile in the axils. (R. tomentosa, var. monophylla.

Torr. ^^ Grag.) — Va. to Fla. and Miss.

40. CERCIS, L. Red-bud. Judas-tree.

Calyx 5-toothed. Corolla imperfectly papilionaceous ; standard smaller than

tlie wings, and enclosed by them in the bud ; the keel-petals larger and not

united. Stamens 10, distinct, declined. Pod oblong, flat^ many-seeded, the

upper suture with a winged margin. Embryo straight.— Trees, with rounded

heart-sha]jed simple leaves, caducous stipules, and red-purple flowers in umbel-

like clusters along the branches of the last or preceding years, appearing before

the leaves, acid to the taste. (The ancient name of the Oriental Judas-tree
.)

1. C. Canadensis, L. (Red-bud.) Leaves pointed
;
pods nearly sessile

above the calyx.— Rich soil, N. Y. and N. J. to Fla., west to S. Minn., Kan.,

and La. A small ornamental tree, often cultivated.

41. CASSIA, Tourn. Sexna.

Sepals .5, scarcely united at base. Petals .5, little unequal, spreading. Sta-

mens 5-10, unequal, and some of them often imperfect, spreading ; anthers

opening by 2 pores or chinks at the apex. Pod many-seeded, often with cross

partitions.— Herbs (in the United States), Avith simply and abruptly pinnate

leaves, and mostly yellow flowers. (An ancient name of obscure derivation.)

* Leajlets large ; stipides deciduous ; the three upper anthers deformed and im^

perfect ; flowers in short axillary racemes, the upper ones panicled ; herbage

glabrous.

1. C. Maril&ndica, L. (Wild Senna.) Stem 3 - 4° high ; /ea/f^s 6 -

9

pairs, lanceolate-oblong, obtuse ; petiole with a club-shaped gland near the base;

pods linear, slightly curved, flat, at first hairy (2-4' long) ; root perennial.

—

Alluvial soil, N. Eng. to Fla., west to Mich., S. E. Neb., Kan., and La.

2. C. Tora, L. Annual; leaflets 3 or rarely 2 pairs, obovate, obtuse, with

an elongated gland between those of the lower pairs or lowest pair ; pods sleu-
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der, 6' long, curved. (C. obtusifolia, L.) — Kiver-bauks, S. Va. to Fla., west

to S. Ind., Mo., and Ark.

C. occidentAlis, L. Annual; leafets A -^ pairs, ovate-lanceolate, acute ;

an ovate ^land at the base of the petiole
;
pods long-linear (5' long) with a

tumid border, glabrous.— Va., S. Ind., and southward. (Adv. from Trop. Amer.

)

* * Leaflets small , somewhat sensitive to the touch; stipules striate, persistent ; a

cup-shaped gland beneath the lowest pair of leaflets ; anthers all perfect

flowers in small clusters above the axils; pods flat ; root annual.

3. C. Chamseerista, L. (Partridge Pea.) Stems spreading (1° long)
^

leaflets 10-15 pairs, linear-oblong, oblique at the base
; flowers (large) on slen-

der pedicels, 2 or 3 of the showy yellow petals often with a purple spot at base;

anthers 10, elongated, unequal (4 of them yellow, the others purple) ; style slen-

der.— Sandy fields ; common, especially southward.

4. C. nictitans, L. (Wild Sensitive-Plant.) Leaflets 10-20 pairs,

oblong-linear ;y7owT?\s [verij small) on very short pedicels ; anthers 5, nearly equal;

style short.— Sandy fields, N. Eng. to Fla., west to Ind., Kan., and La.

42. HOFFMANSEGGIA, Cav.

Calyx 5-parted. Petals 5, nearly equal, oblong or oval. Stamens 10, dis-

tinct, slightly declined; anthers dehiscing longitudinally. Pod flat, oblong,

often falcate, few -several-seeded.— Low perennial herbs, or woody at base,

punctate with black glands, with bipinnate leaves, and naked racemes of yel-

low flowers opposite the leaves or terminal. (Named for Count von Hofl'mon-

segg, a German botanist.)

1 . H. Jamesii, Torr. & Gray. Herbaceous, finely pubescent
;
pinnae 2

or 3 pairs with an odd one, the small oblong leaflets 5-9 pairs
;
pods broad,

falcate, 1' long, 2-3-seeded.— Central Kan. to Tex., Ariz., and Mex.

43. GYMNdCLADUS, Lam. Kentucky Coffee-tree.

Flowers dioecious or polygamous, regular. Calyx elongated-tubular below

5-cleft. Petals 5, oblong, equal, inserted on the summit of the calyx-tube.

Stamens 10, distinct, short, inserted with the petals. Pod oblong, flattened,

hard, pulpy inside, several-seeded. Seeds flattish.— A large tall tree, with

rough bark, stout branchlets, not thorny, and large unequally twice-pinnate

leaves ; the leaflets standing vertically.— Flowers whitish, in terminal racemes

(Name from yv/xuSs, naked, and K\d5oi\ a branch, alluding to the stout branches

destitute of spray.)

1. G. Canadensis, Lam. Leaves 2-3° long, with several large partial

leafstalks bearing 7-13 ovate stalked leaflets, the lowest pair with single leaf-

lets; stipules wanting; pod 6-10' long, 2' broad; the seeds over |' across.—

Rich woods, western N. Y. and Penn. to Minn., E. Neb., and Ark.

44. GLEDITSCHIA, L. Honey-Locust.

Flowers polygamous. Calyx short, 3 - 5-cleft, the lobes spreading. Petals

as many as the sepals and equalling them, the 2 lower sometimes united. Sta-

mens 3 - 10, distinct, inserted with the petals on the base of the calyx. Pod flat,
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1 - many-seeded. Seeds flat. — Thorny trees, with abruptly once or twice pin-

nate leaves, and inconspicuous greenisli fiowers in small spikes. Thorns above

the axils. (Named in honor of J. G. Gleditsch, a botanist coutemporarv with

Liunaius.)

1. G. triaeanthos, L. (Three-thorned Acacia, or HoNEY-Locrsx.)

Thorns stout, often triple or compound; leaflets lanceolate-oblong, somewhat

serrate; pods linear, elongated (1-1-^° longli often twisted, filled with sweet

pulp between the seeds — Rich woods, western N. Y. and Penn. to Ga., west

to Mich., E. Neb., Kan., and La. A large tree, common in cultivation, with

very hard and heaA'y wood.

2. G. aquatica, Marsh. (Water-Locust.) Thorns slender, mostly

simple; leaflets ovate or oblong ; pods oval, "[-seeded, pulpless. (G. monosper-

ma, Walt.) — Deep swamps, Mo, to S. Ind., S. Car., and southward. A smaller

tree, 30 - 40° high.

45. DESMANTHUS, Willd.

Flowers perfect or polygamous, regular. Calyx campauulate, 5-toothed.

Petals 5, distinct. Stamens 5 or 10. Pod flat, membranaceous or somewhat

coriaceous, several-seeded, 2-valved, smooth.— Herbs, with twice-pinnate leaves

of numerous small leaflets, and with one or more glands on the petiole, seta-

ceous stipules, and axillary peduncles bearing a head of small greenish-white

flowers. (Name composed of SeV/ta, a bond, and 6.vQos, flower.)

1. D. brach^lobus, Benth. Nearly glabrous perennial, erect (1-4°

high)
;
pinnai 6-15 pairs ; leaflets 20-30 pairs

;
peduncles 1-3' long ; stamens

5 ; pods numerous in dense globose heads, oblong or lanceolate, curved, scarcelv

riong, 2-6-seeded.— Prairies and alluvial banks, Ind and Ky. to Minn., Mo.,

and Tex. ; also in Fla.

2. D. leptolobus, Torr. & Gray. Pinnse 5-8 pairs; leaflets 10-20

pairs; peduncles V long or less; heads rather loose, stamens h
;
/lods usually

few, narrowli] linear, erect, 1-2' long. — Central Kan. to Tex.

46. SCHRANKIA, Willd. Sensitive Briar.

Flowers polygamous, regular. Calyx minute, 5-toothed. Petals united into

a funnel-form 5-cleft corolla. Stamens 10-12, distinct, or the filaments united

at base. Pods long and narrow, rough-prickly, several-seeded, 4-valved, i. e.,

the two narrow valves separating on each side from a tliickened margin — Pe
rennial herbs, nearly related to the true Sensitive Plants (^limosa) ; the procum-

bent stems and petioles recurved-prickly, with twice-pinnate sensitive leaves of

many small leaflets, and axillary peduncles bearing round heads of small rose-

colored flowers. (Named for F. P. Sc/irank, a German botanist.)

J . S. uncin^ta, Willd. Prickles hooked ; pinnae 4-6 pairs; leaflets ellip-

tical, reticulated with strong veins beneath; pods oblong-linear, nearlv terete-

short-pointed, densely prickly (2' long).— Dry sandy soil, V^a. to Fla,, west to

S. 111., Kan., and Tex.

2. S. angUStkta, Torr. & Gray. Lea/lets oblong-linear, scarcely veined ;

pods slender, taper-pointed, sparingly prickly (about 4' long). — S. Va. (^) to

Fla., Tenn., and Tex.
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Order 33. ROSACE^3E. (Rose Family.)

Plants loith regularJlowers, numerous {rarely few) distinct stamens in'

serted on the calyx, and 1 - many pistils, which are quitt distinct, or (in the

last tribe) united and combined with the calyx-tube. Seeds (anatropous)

1 -few in each ovary, almost always without albumen. Embryo straight,

with large and thick cotyledons. Leaves alternate, with stipules, these some-

times caducous, rarely obsolete or wanting.— Calyx of 5 or rarely 3-4-

8 sepals (tlie odd one superior), united at the base, often appearing double

by a row of bractlets outside. Petals as many as the sepals (rarely want-

nig), mostly imbricated in the bud, and inserted with the stamens on the

edixe of a disk that lines the cal}-x-tube. Trees, shrubs, or herbs.— A
Jarge and important order, almost destitute of noxious qualities, and pro-

ducing the most valuaWe fruits. Very intimately connected with Legu-

minosae on one hand, and with Saxifragacese on the other.

I. Ovary superior and not enclosed lu the calyx-tube at maturity.

* Calyx deciduous, without bractlets ; i)istil solitary, becoming a drupe.

Tribe I. PRUNED. Trees or shrubs, with simple mostly serrate leaves. Ovules 2,

pendiiliius, l)ut seed almost always solitary. Style terminal.

1. Prunus. Flowers perfect. Lobes of calyx and corolla 5. Stone of the drupe bony.

* * Calyx mostly persistent : pistils few to many (rarely solitary).

<- Calyx without bractlets ; ovules 2 - many.

Tribe II. SPIR^E^. Pistils mostly 5, becoming 2 - several-seeded follicles. Shruba

or perennial herbs.

a. CaljTc short, 5-cleft. Petals obovate, equaL

2. Spiraea. Flowers perfect or dioecious. Pods 1-valved. Herbs or shrubs ; leaves slra-

jile or pinnate.

3. Physocarpu9» Pods inflated, 2-valved. Shrub : leaves palmately lobed.

6. Calyx elongated, 5-toothed. Petals slender, unequal.

4. Gillenia. Herbs; leaves 3-foliolate.

Tribe III. RUBE.^. Pistils several or numerous, becoming drupelets in fruit. Ovules

2 and pendulous, but seed solitary. Perennials, herbaceous or witli biennial soft-woody

stems.

.5. Riibus. Pi.stils numerous, fleshy in fruit, crowded upon a spongy receptacle.

6. Dalibarda. Pistils 5 - 10, in the bottom of the calyx, nearly dry in fruit.

— -t- Calyx-lobes mostly with bractlets ; ovule solitary.

Tribe IV. POTENTILLE^. Pistils few -many, 1-ovuled, becoming dry achenes

Herbs

a. Styles persistent and elongated after antbesis, often plumose or jointed.

7. Geum. Calyx-lobes usually with 5 alternating small bractlets. Stamens and carpels nn.

merous styles becoming plumose or hairy tails, or naked and straight or jointed.

b. Styles not elongated after anthesis, mostly deciduous.

8. Waldsteinia. Petals and calyx-lobes 5 ; small or no bractlets. Stamens numerous

Achenes 2 - 6 ; styles deciduous from the base.

9. Fragaria. Flower as in Potentilla, Receptacle much enlarged and pulpy in fruit.

10. Potentilla. Petals 5 (rarely 4), conspicuous. Calyx-lobes as many, with an alternat.

ing set ot bractlets. Stamens and achenes numerous; the latter heaped on a dry re-

ceptacle. Styles commonly more or less lateral, deciduous or not enlarging in fruit.

11. Sibbaldla. Petals minute : stamens and achenes 5-10 .• otherwise as Potentilla.
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IT. Ovaries inferior or enclosed in the calyx-tube.

Tribe V. POTERIE^E. Pistils 1-4, becoming achenes, completely enclosed in the

dry and firm calyx-tube, which is constricted or nearly closed at the throat. Herbs

with compound or lobed leaves. Petals often none.

12. Alcheniilla* Calyx urceolate, bracteolate. Petals none. Stamens 1-4. Flowers

minute, clustered.

13. Agrinionia. Calyx turbinate, with a margin of hooked prickles. Stamens 5-12.

Flowers yellow, in long racemes.

14. Poterium. Calyx-lobes petaloid ; tube 4-angled, naked Petals none. Flowers den.sely

capitate or spicate.

Tribe VI. KOSE^. Pistils many, becoming bony achenes, enclosed in the globose or

urn-shaped fleshy calyx-tube, which resembles a pome. Petals conspicuous. Stamens
numerous.

15. Kosa. The only genus. Prickly shrubs with pinnate leaves.

Tribe VII. POME..E. Carpels 2-5, enclosed in and coalescent with the fleshy or berry-

like calyx, in fruit becoming a 2 -several-celled pome. Trees or shrubs, with stipules

free from the petiole.

a. Cells of the compound ovary as many as the styles (2-5), each 2- (rarely several-) ovuled.

16. Pjnrus. Pome containing 2-5 papery or cartilaginous carpels.

17. Crataegus. Pome drupe-like, with 1-5 bony stones or kernels. Usually thorny.

b. Cells of the compound ovary becoming twice as many as the styles, each 1-ovuled.

18. Amelanchier. Pome usually of 5 carpels : each becomes incompletely 2-ceUed by a

projection from its back ; otherwise as Pyrus.

1. PRtJNUS, Tourn. Plum, Cherry, etc.

Calyx 5-cleft ; the tube bell-shaped, urn-shaped or tubular-obconical, decidu-

ous after flowering. Petals 5, spreading. Stamens 15-20. Pistil solitary,

with 2 pendulous ovules. Drupe fleshy, with a bon\^ stone.— Small trees or

shrubs, with mostly edible fruit. (The ancient Latin name.)

§ 1. PRUNUS proper (and Cerasus). Drupe smooth, and the stone smooth or

someivhat rugged ; flowers (usuaJli/ white) from separate lateral scaly buds

in early spring
,
preceding or coetaneous with the leaves; the pedicelsJew or

several in simple umbel4ike clusters.

1. P. Americana, Marshall. (Wild Yellow or Red Plum.) Tree

thorny, 8-20° high; leaves ovate or somewhat obovate, conspicuously pointed,

coarsely or doubly serrate, very veiny, glabrous when mature ; fruit nearlv desti-

tute of bloom, roundish-oval, yellow, orange, or red, i - f in diameter, with

the turgid stone more or less acute on both margins, or in cultivated states I'

,or more in diameter, the flattened stone with broader margins
;
pleasant-tasted,

but with a tough and acerb skin.— Woodlands and river-banks, common.
2. P. maritima, AVang. (Beach Plum.) Low and straggling (1 - 5°)

.

leaves ovate or oval,fl7iely serrate, softly pubescent underneath ; pedicels short,

pubescent ; fruit globular, purple or crimson with a bloom (4- 1' in diameter)

;

the stone very turgid, acute on one edge, rounded and minutely grooved on the

other. — Sea-beaches and the vicinity, N. Brunswick to Ya. It varies, when at

some distance from the coast (N. J. and southward), with the leaves smoother
and thinner and the fruit smaller.

3. P. Alleghaniensis, Porter. A low straggling shrub or small tree

(3-15° high), seldom thorny; leaves lanceolate to oblong-ovate, often long-acu-
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viinate,Jinelij and sharply serrate, softly pubescent when young, glabrate with

age
;
fruit glohose-ovoid, very dark purple with a bloom (less than ^' in diameter)

;

stone turgid, a shallow groove on one side and a broad flat ridge on the other.

— Bluffs of the Alleghany Mts., Penn.

4. P. Chicasa, Michx. (Chickasaw Plum.) Stem scarcely thorny

(8-15° high) ; leaves nearhj lanceolate,finely serrulate, glabrous ; fruit globular,

red, nearly destitute of bloom {\ - §' in diameter) ; the ovoid stone almost as

thick as wide, rounded at both sutures, one of them minutely grooved.

—

Md. to Fla., west to S. Ind., Kan., and Tex.

5. P. gracilis, Engelm. & Gray. Soft-pubescent, 1-4° high ; leaves oblong-

Janceolate to ovate, acute, sharply serrate, becoming nearly glabrous above, 1 - 2'

long
;
pedicels and calyx pubescent ; fruit less than ^ in diameter ; stone rather

turgid, suborbicular.— Prairies and sandy places, S. Kan. to Tex. and Tenn.

6. P, pumila, L- (Dwarf Cherrv. Sand C.) Smooth, depressed

and trailing (6' -6° high) ; leaves obovate-lanceolate, tapering to the base, some-

what toothed near the apex, pale underneath : flowers 2-4 together; fruit

ovoid, dark red or nearly black when ripe, without bloom ; stone ovoid, mar-

ginless, of the size of a large pea.— Rocks or sandy banks, N. Brunswick to

Va,, west to Minn, and Kan. Fruit usually sour and astringent.

7. P. Pennsylvanica, L. f. (Wild Red Cherry.) Tree 20-30° high,

with light red-brown bark; leaves oblong-lanceolate, pointed, finely and sharply

serrate, shining, green and smooth both sides; flowers many in a cluster, on long

pedicels ; fruit globose, light red, very small, with thin and sour flesh ; stone

globular.— Rocky woods, Newf . to N. C, west to Minn, and Mo.

P, spin6sa, L. (Sloe. Black Thorx.) Branches thorny ; leaves obovate-

ohlong or ovate-lanceolate, sharply serrate, at length glabrous ; pedicels glabrous
;

fruit small, globular, black with a bloom, the stone turgid, acute on one edge.
— Var. iNSiTiTiA (Billace-Plum), is less spiny, the pedicels and lower side

of the leaves pubescent. — Roadsides and waste places, N. Eug. to Penn. and
N. J. (Adv. from Eu.)

§ 2. PADUS. Drupe small, globose, ivithout bloom ; the stone turgid-ovate, mar-

ginless ; flowers in racemes terminating leafy branches, therefore appearing

after the leaves, late in spring.

8. P. Virgini^na, L. (Choke-Cherry.) A tall shrub, w^th grayish

bark ; leaves oval, oblong, or obovate, abruptly pointed, very sharply {often doubly)

serrate with slender teeth, thin
;
petals roundish ; fruit red turning to dark crim-

son; stone smooth.— River-banks, Newf. to Ga., we.st to Minn., E. Neb., and

Tex.— Fruit very austere and astringent. A variety with very short dense

racemes and sweeter yellowish fruit has been found at Dedham, Mass.

9. P. serotina, Ehrh. (Wild Black Cherry.) A large tree, with

reddish-brown branches ; leaves oblong or lanceolate-oblong, taper-pointed, serrate

with incurved short and callous ^ee?^, thickish, shining above; racemes elon-

gated
;
petals obovate ; fruit purplish-black. — Woods, N. Scotia to Fla., west

to Minn., E, Neb., and La.— Fruit slightly bitter, but with a pleasant vinous

flavor.

10. P. demissa, Walp. Low but tree-like in habit, 3-12° high, resem-

bling n. 8 in foliage, but the leaves rather thick and the teeth less slender ; ra-

cemes often elongated ; fruit purplish-black, sweet and but slightly astringent

— Central Kan. and Neb. to New Mex., S. Dak., and westward
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2. SPIRiEA, L. Meadow-Sweet.

Calyx 5-cleft, short, persisteut. Petals 5, obovate, equal, imbricated in the

bud. Stamens 1 - 50. Pods (follicles) 5-8, not inflated, few - several-seeded.

Seeds linear, with a thin or loose coat and no all)umen. — Shrubs or perennial

herbs, with simple or pinnate leaves, and white or rose-colored flowers in co-

rymbs or panicles. (The Greek name, from aireipdev, to twist, from the twisting

of the pods in the original species.)

§ 1 . SPIR-^A proper. Erect shrubs, with simple leaves ; stipules obsolete ; pods

mostly 5, several-seeded.

1 S. betulsefolia, Pall., var. corymbbsa, Watson. Nearly smooth (1 -

2° high) ; leaves oval or ovate, cut-toothed toward the apex ; corymbs large, flat,

several times compound
; flowers white. (S. corymbosa, Baf.) — Mountains of

Penn. and N. J. to Ga., west to Ky. and Mo.

2. S. salicifolia, L. (Common- Meadow-Sweet.) Nearli/ sinooth (2-3°

high) ; leaves wedge-lanceolate, simply or doubly serrate
;
jJowets in a crowded

panicle, white or flesh-color
;
pods smooth.— Wet or low grounds, Xewf. to the

mountains of Ga., west to Minn, and Mo. ; also to the far northwest. (Eu.)

3. S. tomentbsa, L. (Hardhack. Steeple-Bush.) Stems and lower

surface of the ovate or oblong serrate leaves veri/ icooll// ; flowers in short racemes

crowded in a dense panicle, rose-color, rarely white
;
pods woolly. — Low

grounds, N. Scotia to the mountains of Ga., west to Minn, and Kan.

§ 2. ULMARIA. Perennial herbs, with pinnate leaves and panicled cipnose

flowers ; stipules kidneyform ; pods 5-8, 1 -2-seeded.

4. S. lobata, Jacq. (Queen OF THE Prairie.) Gla])rous (2 - 8° high)

;

leaves interruptedly ])innate ; the terminal leaflet very large, 7 - 9-parted,

the lobes incised and toothed
;
panicle compound-clustered, on a long naked

peduncle ; flowers deep peach-blossom color, handsome, the petals and sepals

often in fours.— Meadows and prairies, Penn. to Ga., west to Mich., Ky., and

Iowa.

§ 3. ARUNCUS. Perennial herbs, with dioecious ivliitish flowers in mani/ slender

spikes, disposed in a long compound panicle ; leaves thrice pinnate ; stipules

obsolete : pods 3-5, several-seeded ; pedicels reflexed in fruit.

5. S. Ariincus, L. (Goat's-Beard.) Smooth, tall; leaflets thin, ian-

ceolate-oblong, or the terminal ones ovate-lanceolate, taper-pointed, sharply cut

and serrate.— Rich woods, N. Y. and Penn. to Ga. in the mountains, west to

Iowa and Mo.

3. PHYSOCARPUS, Maxim Nine-bark.

Carpels 1-5, inflated, 2-valved ; ovules 2-4. Seeds roundish, with a smooth

and shining crustaceous testa and copious albumen. Stamens 30-40. Other-

wise as Spiraea.— Shrubs, with simple palmately-lobed leaves and umbel-like

corymbs of white flowers. (Name from (pvca, a bladder, and Kapivos, fruit.)

1. P. opulif61ius, ]Maxim. Shrub 4-10° high, with long recurved

branches, the old bark loose and separating in numerous thin layers ; leaves

roundish, somewhat 3-lobed and heart-shaped ; the purplisli membranaceojis

pods very conspicuous. (Spiraea opulifolia, L. Neillia opulifolia, Benth. ^^
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Book.)— Rocky banks of streams, N. Eng. to Fla., west to Mo., and the

Pacific uorthAvard. Often cultivated.

4. GILLENIA, Moenoh. Indian Physic.

Calvx narrow, somewhat constricted at the throat, 5-toothed ; teeth erect.

Petals 5, rather unequal, linear-lanceolate, inserted in the throat of the calyx,

convolute in the bud. Stamens 10-20, included. Pods 5, included, at first

lightlv cohering with each other, 2 - 4-seeded. Seeds ascending, with a close

coriaceous coat, and some albumen.— Perennial herbs, with almost sessile

3-foliolate leaves ; the thin leaflets doubly serrate and incised. Flowers loosely

paniculate-corymbed, pale rose-color or white. (Dedicated to an obscure Ger-

man botanist or physician, A. Gille, or Gillenius.)

1. G. trifoliata, Moench. (Bowman's Root.) Leaflets ovate-oblong,

pointed, cut-serrate ; stipules small, awl-shaped, entire.— Rich woods, X. Y.

to X. J. and Ga., west to Mich., Ind., and Mo.

2. G. Stipulacea, Xutt. (American Ipecac.) Leaflets lanceolate,

deeply incised; stipules large and leaf-like, doubly incised.—Western X. Y.

and Penn. to S. Ind. and Kan., south to Ala. and La.

5. RUB US, Tourn. Bramble.

Calyx 5-parted, without bractlets. Petals 5, deciduous. Stamens numerous.

Achenes usually many, collected on a spongy or succulent receptacle, becoming

small drupes ; styles nearly terminal.— Perennial herbs, or somewhat shrubby

plants, with white (rarely reddish) flowers, and edible fruit. (The Roman

name, kindred with ruber, red.)

§ 1. Fruit, or collective mass of drupes, falling off whole from the dry receptacle

when ripe, or offew grains which fall separately.— Raspberry.

* Leaves simple ; flowers large ; prickles none ; fruit and receptacleflat and broad.

1. R. odoratus, L. (Purple Flowering-Raspberry.) Stem shrubby

(3-5° high) ; branches, stalks, and calyx bristly with glandular clammy hairs;

leaves 3-5-lobeLl, the lobes pointed and minutely toothed, the middle one pro-

longed
;

peduncles many-flowered ; flowers showy (2' broad) ; calyx-lobes

tipped with a long narrow appendage
;
petals rounded, purple rose-color ; fruit

reddish.— X. Scotia to X. J. and Ga., west to Mich.

2. R. Nutkanus, Mo^ino. (Salmon-berry.) Glandular, scarcely

bristly ; leaves almost equally 5-lobed, coarsely toothed
;
peduncles few-flow-

ered
;
petals oval, white. — L^pper Mich., Minn., and westward.

3. R. Chamsemdrus, L. (Cloud-berry. Baked-apple Berry.)

Herbaceous, low, dioecious ; stem simple, 2- 3-leaved, I flowered ; leaves round-

ish-kidney-form, somewhat 5-lobed, serrate, wrinkled; calyx-lobes pointless;

petals obovate, white ; fruit of few grains, amber-color.— In sphagnous swamps,

highest peaks of Whit-e Mts., coast of E. Maine, and north and west to the

Arctic regions. (Eu.)

* * Leaflets (pinnately or pedately) 3-5; petals small, erect, white.

-t- Steins annual, herbaceous, not prickly ; fruit offew separate grains.

4. R. trifl6rus, Richardson. (Dwarf Raspberry.) Stems ascending

(6-12' high) or trailing; leaflets 3 (or pedately 5), rhombic-ovate or ovate-
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lanceolate, acute at both ends, coarsely doubly serrate, thin, smooth
;
peduncle

1 -3-riowered.— Wooded hillsides. Lab. to N. J., west to Minn, and Iowa. Se-

pals and petals often 6 or 7. This appears to be more properly a blackberry.

-*- 4- Stems biennial and wood11, prickly ; receptacle oblong ; fruit hemispherical.

5. R. StrigOSUS, Michx. (Wild Red Raspberry.) Stems upright,

and with the stalks, etc., beset icith stiff straight bristles (or a few becoming

weak hooked prickles), glandular when young, somewhat glaucous ; leaflets

3 - 5, oblong-ovate, pointed, cut-serrate, whitish-downy underneath, the lateral

ones sessile; petals as long as the sepals; fruit light red.— Thickets and hills,

Lab. to N. J., and soutli in the mountains to X. C, west to ]\Iinn. and Mo.

6. R. occidentalis, L. (Black Raspberry. Thimbleberry.)

Glaucous all over; stems recurved, armed like the stalks, etc., ivith hooked

prickles, not bristlj ; leaflets 3 (rarely 5), ovate, pointed, coarsely doubly ser-

rate, whitened-downy underneath, the lateral ones somewhat stalked
;
petals

shorter than the sepals
;
fruit purple-black (rarely a whitish variety), ripe early

in July.— Common, especially northward.— An apparent hybrid (R. neglec-

tus. Peck) between this and the last species occurs, with characters intermedi-

ate between the two, and growing with them.

§ 2. Fruit, or collective drupes, not separating from the juicij prolonged recep-

tacle, mostly ovate or oblong, blackish; stems prickly and flowers white.—
Blackberry.

7. R. villosus, Ait. (Common or High Blackberry.) Shrubby (1-6°

high), furrowed, upright or reclining, armed ivith stout curved prickles; branch-

lets, stalks, and lower surface of the leaves hairy and glandular ; leaflets 3 (or

pedately 5), ovate, pointed, unequally serrate, the terminal ones somewhat

heart-shaped, conspicuously stalked
;
flowers racemed, numerous ; bracts short

;

sepals linear-pointed, much shorter than the obovate-oblong spreading petals.

— Borders of thickets, etc., common, and very variable in size, aspect, and

shape of fruit.— Var. froxd6sus, Torr., is smoother and much less glan-

dular, with flowers more corymbose, leafy bracts and roundish petals. With

the type, more common at the north. — Var. HUMirtTsus, Torr. & Gray, is

smaller and trailing, with peduncles few-flowered. More common southward,

and connecting with the next species.

8. R. Canadensis, L. (Low Blackberry. Dewberry.) Shrubby,

extensively trailing, slightly prickly ; leaflets 3 (or pedately 5 - 7), oval or ovate-

lanceolate, mostly pointed, thin, nearly smooth, sharply cut-serrate; flowers

racemed, with leaf-like bracts.— Dry fields, common; Newf. to ^"a., west to

central Minn, and E. Kan.

9. R. hispidus, L. (Running Swamp-Blackberry.) Stems slender,

scarcely woody, extensively procumbent, beset with small reflexed prickles ; leaf-

lets 3 (or rarely pedately .5), smooth, thickish, mostly persistent, obovate, obtuse,

coarsely serrate, entire toward the base
;
peduncles leafless, severalflowered,

often bristly ; flowers small; fruit of few grains, black.— In low woods or

swampy grassy ground, N. Scotia to Ga., west to Minn, and E. Kan.

10. R. cuneifolius, Pursh. (Sand Blackberry.) Shrubby (1-3*'

high), upright, armed with stout recurved prickles , branchlets and lower side of

the leaves whitish-woolly ; leaflets 3-5, wedge-obovate, thickish, serrate above;
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peduucles 2-4-flowered; petals large.— Sandy woods, southern N. Y. and

Penn. to Fla., west to Mo. and La.

11. R. trivi^lis, Michx. (Low Bush-Blackberrv.) Shrubby, procAim-

6e?if, bristly and prickly; leaves evergreen, coriaceous, nearly glabrous ; leaflet.s

3 (or pedately 5), ovate-oblong or lanceolate, sharply serrate
;
peduncles 1 - .3-

flowered
;
petals large.— Sandy soil, Va. to Fla., west to Mo. and Tex.-

6. DALIBARDA, L.

Calyx deeply 5-6-parted, 3 of the divisions larger and toothed. Petals 5,

sessile, deciduous. Stamens many. Ovaries 5-10, becoming nearly dry seed-

like drupes; styles terminal, deciduous.— Low perennials, with creeping and

densely tufted stems or rootstocks, and roundish-heart-shaped crenate leaves

on slender petioles. Flowers 1 or 2, white, on scape-like peduncles. (Named

in honor of Thomas Dalibard, a French botanist of the time of Linnaeus.)

1. D. repens, L. Downy; sepals spreading in the flower, converging

and enclosing the fruit.— Wooded banks ; common northward. June - Aug.

— In aspect and foliage resembling a stemless Violet.

7. GEUM, L. AvExs.

Calyx bell-shaped or flattish, deeply 5-cleft, usually with 5 small bractlets at

the sinuses. Petals 5. Stamens many. Achenes numerous, heaped on a coni-

cal or cylindrical dry receptacle, the long persistent styles forming hairy or

naked and straight or jointed tails. Seed erect ; radicle inferior.— Perennial

herbs, with pinnate or lyrate leaves. (A name used by Pliny, of unknown

meaning.)

§ 1. GEUM proper. Styles jointed and bent near the middle, the upper part

deciduous and mostly hairy, the lower naked and hooked, becoming elongated ;

head offruit sessile in the calyx ; calyx-lobes refexed.

* Petals white or pale greenish-yellow, small, spatulate or oblong ; stipules small.

1. G. album, Gmelin. Smoothish or softly pubescent; stem slender (2°

high) ; root-leaves of 3 - 5 leaflets, or simple and rounded, with a few minute

leaflets on the petiole below ; those of the stem 3-divided or lobed, or only

toothed ; hairs upon the long slender peduncles ascending or spreading ; recep-

tacle of the fruit densely bristly-hirsute.— Borders of woods, etc.; common.

May - Aug.

2. G. Virginianum, L. Bristly-hairy, especially the stout stem ; lower

and i-oot-leaves pinnate, very various, the upper mostly 3-parted or divided,

incised
;
petals inconspicuous, shorter than the calyx ; heads of fruit larger,

on short stout peduncles hirsute with reflexed hairs; receptacle glabrous or

nearly so.— Borders of woods and low grounds; common. June -Aug.

* * Petals golden-yellow, conspicuous, broadly-obovate, exceeding the calyx

;

stipules larger and all deeply cut.

3. G. macroph^llum, Willd. Bristly-hairy, stout (l- 3° high); root-

leaves lyrately and interruptedly pinnate, with the terminal leaflet very large

and round-heart-shaped; lateral leaflets of the stem-leaves 2-4, minute, the

terminal roundish, 3-cleft, the lobes wedge-form and rounded ; receptacle nearly

naked. — X, Scotia and X. Eng. to Minn., Mo., and westward. June. (Eu.)
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4. G. Strictum, Ait. Somewhat hairy (3 - 5° high) ; root-leaves inter-

(uptedly piuuate, the leaflets wedge-obovate ; leaflets of the stem-leaves 3-5,

rhombic-ovate or oblong, acute ; receptacle downy.— Moist meadows, Newf. to

N. J., west to Minn., Kan., and westward. July, Aug. (Eu.)

§ 2. STYLIPUS. Styles smooth ; head offruit conspicuously stalked in the

calyx; bractlets of the calyx none; otherwise nearly as § 1.

5. G. vernum, Torr. & Gray. Somewhat pubescent ; stems ascending,

few-leaved, slender ; root-leaves roundish-heart-shaped, 3 - 5-lobed, or some of

them pinnate, witli the lol)es cut
;
petals yellow, about the length of the calyx

,

receptacle smooth.— Thickets, Penn. to 111., south to Ky. and Tex. April-June.

§3. CARYOPHYLLATA. Style jointed and bent In the middle, the upper

joint plumose ; flowers large ; calyx erect or spreading ; petals erect.

6. G. rivale, L. f Water, or Purple Avexs.)— Stems nearly sim-

ple, several-flowered (2° high) ; root-leaves lyrate and interruptedly pinnate,

those of the stem few, 3-foliolate or 3-lobed
;
petals dilated-obovate, retuse,

contracted into a claw, purplish-orange ; head of fruit stalked in the brown-

purple calyx.— Bogs and wet meadows, Newf. to N. J., west to Minn, and

Mo.— Flowers nodding
;
pedicels erect in fruit. (Eu.)

§ 4. SIEVERvSIA. Style not jointed, wholly persistent and straight; heaa of

fruit sessile ; flowers large; calyx erect or spreading. [Flowering stems

simple, and bearing only bracts or small leaves.

)

7. G. triflorum, Pursh. Low, softly-hairy; root-leaves interruptedly

pinnate ; leaflets very numerous and crowded, oblong-wedge-form, deeply cut-

toothed ; flowers 3 or more on long peduncles ,• bractlets linear, longer than the

purple calyx, as long as the oblong purplish erect petals; styles very long (2'),

strongly plumose in fruit.— Rocks, Lab. and northern N. Eng., to Minn, and

Mo.; rare. April -June.

8. G. radiatum, Michx. Hirsutely hairy or smoothish ; root-leaves

rounded-kidney-shaped , TSidiiite-yeined (2-5' broad), doubly or irregularly cut-

toothed and obscurely 5 - 7-lobed, also a set of minute leaflets down the long

petiole; stems (8-18' high) 1-5-flowered; bractlets minute; petals yellow,

round-obovate and more or less obcordate, exceeding the calyx {V long), spread-

ing ; styles naked except the base. (High mountains of N. C.)

Var. Peckii, Gray. Nearly glabrous, or the stalks and veins of the leaves

sparsely hirsute.— Alpine tops of the White Mts.

Dryas octopetala, L., a dwarf matted slightly shrubby plant, with simple
toothed leaves and large white solitary flowers, has the characters of this sec

tion excepting its 8-9-parted calyx and 8 or 9 petals. It was said by Pursh
to have been found on the White Mountains, N. H., ninety years ago, but it

is not known to have been seen there since.

8. WALDSTEINIA, Willd.

Calyx-tube inversely conical ; the limb 5-cleft, witli 5 often minute and decid-

uous bractlets. Petals 5. Stamens many, inserted into the tnroat of the calyx.

Achenes 2-6, minutely hairy ; the terminal slender styles deciduous from tlie

base by a joint. Seed erect; radicle inferior.— Low perennial herbs, with
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chiefly radical 3 - 5-lobed or divided leaves, and small yellow flowers on hracted

scapes. (Named in honor of Francis von Waldstein, a German botanist.)

1. W. fragarioides, Tratt. (Barren Strawberry.) Low; leaflets

.3, broadly wedge-form, cut-toothed ; scapes several-flowered
;
petals longer than

the calyx.— Wooded hillsides, N. Eng. to Ga., west to Ind., Mich., and Minn.

9. FRAGARIA, Toum. Strawberry.

Flowers nearly as in Potentilla. Styles deeply lateral. Receptacle in fruit

much enlarged and conical, becoming pulpy and scarlet, bearing the minute dry

achenes scattered over its surface.— Stemless perennials, with runners, and

with Avhite cymose flowers on scapes. Leaves radical ; leaflets 3, obovate-

wedge-form, coarsely serrate ; stipules cohering with the base of the petioles,

which with the scapes are usually hairy. (Name from the fragrance. of the

fruit.)— Flowering in spring. (The species are indiscriminately called Wild
Strawberry.)

1. F. Virginiana, Mill. Achenes imbedded in the deeply pitted fruiting

receptacle, which usually has a narrow neck , calyx becoming erect after flower-

ing and connivent over the hairy receptacle when sterile or unfructified ; leaf-

lets of a firm or coriaceous texture ; the hairs of the scapes, and especially of the

pedicels, silk 1/ and appressed.— Moist or rich woodlands, fields, etc. ; common.

Var. lUinoensis, Gray, is a coarser or larger plant, with flowers more

inclined to be polygamo-dioecious, and the villous hairs of the scape and pedi-

cels ividehj spreading.— Rich soil, western N. Y. to Minn., and westward.

2. F. vesoa, L. Achenes superficial on the glabrous conical or hemispherical

fruiting receptacle (not sunk in pits) ; calyx remaining spreading or reflexed
;

hairs on the scape mostly widely spreading, on the pedicels appressed ; leaflets

thin, even the upper face strongly marked by the veins.— Fields and rocky

places ; less common. (Eu.)

F. IxDiCA, L., differing from the true strawberries in having leafy runners,

a calvx with incised leafy bractlets larger than the sepals, ijellow petals, and

insipid fruit, has become"^somewhat established near Philadelphia and in the

S. States ; an escape from cultivation. Flowers and fruit produced through

the summer and autumn. (Adv. from India.)

10. POTENTILLA, L. Cinque-foil. Five-finger.

Calyx flat, deeply 5-cleft, with as many bractlets at the sinuses, thus appear,

ing 10-cleft. Petals 5, usually roundish. Stamens many. Achenes many,

collected in a head on the dry mostly pubescent or hairy receptacle ; styles

lateral or terminal, deciduous. Radicle superior.— Herbs, or rarely shrubs,

with compound leaves, and solitary or cymose flowers ; their parts rarely in

fours. (Name a diminutive from potens, powerful, originally applied to P.

Anserina, from its once reputed medicinal powers.)

§ 1. Stijles thickened and glandidar toward the base ; achenes glabrous, numer-

ous: inflorescence cymose.

* Style nearly basal; stamens 25-30; perennial glandular-villous herbs, with

pinnate leaves, and rather large white or yellow flowers.

1. P. argllta, Pursh. Stems erect, usually stout (1 - 4° high), brownish-

hairy, clammy above; leaflets 7-11. oval or ovate, cut-serrate, downy beneath,
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cyme strict and rather close ; stamens mostly 30, on a thick glandular disk.—
Rocky hills, N. Brunswick to N. J., Minn., Kan., and westward

* * Stijle terminal; Jloioers small, yellow ; leaves pinnate or ternate.

•f- Annual or biennial ; leaflets incisely serrate, not white-tomentose ; stamens 5 - 20.

2. P. Worvegica, L, Stout, erect, hirsute (^-2° high); leaves ternate;

leaflets obovate or oblong-lanceolate ; cyme rather close, leafy ; calyx large

;

stamens 15 (rarely 20).— Lab. to N. J., west to Minn, and Kan. (Eu.)

3. P. rivalis, Nutt. Moi-e slender and branched, softly villous; leaves

pinnate, ivith tivo pairs of closely approximate leaflets, or a single pair and the

terminal leaflet 3-parted ; leaflets cuneate-obovate or -oblong; cyme loose, often

difl'use, less lesiiy ; calyx small; petals minute; stamens 10-20 (rarely 5).

—

Neb. to Mo. and N. Mex., and westward.

Var. millegr^na, Watson. Leaves all ternate ; stems erect, or weak and

ascending ; achenes often small and light-colored.— Minn, to Mo., N. Mex.,

and westward.

Var. pentandra, Watson. Leaves ternate, the lateral leaflets of the lower

leaves parted nearly to the base ; stamens .5, opposite to the sepals.— Iowa,

Mo., and Ark.

4. P. supina, L. Stems decumbent at base or erect, often stout, leafy,

suhriUous; leaflets pinnately .5-11, obovate or oblong; cyme loose, leafy ; sta^

mens 20; achenes strongly gibbous on the ventral side. (P. paradoxa, Nutt.) —
Minn, to Mo., and westward ; also eastward along the Great Lakes.— Var.

NicoLLETii, Watson. Slender; leaflets mostly but 3; inflorescence much
elongated, leafy, and falsely racemose.— Devil's Lake, Minn.

H- H- Herbaceous perennials, more or less white-tomentose ; leaflets incisely pin-

natifid ; bractlets and sepals nearly equal; stamens 20-25.

5. P. Pennsylvaniea, L. Stems erect or decumbent at base (^-2®

high) ; leaflets 5 - 9, white-tomentose beneath, short-pubescent and greener

above, oblong, obtuse, the linear segments slightly or not at all revolute ;

cyme fastigiate but rather open.— Coast of Maine, N. H., and the lower St.

Lawrence, L. Superior, and westward. July, Aug.— Var. strig6sa, Lehm.

Stems 6-12' high ; silky-tomentose throughout ; leaflets deeply pinnatifid. the

margins of the narrow lobes revolute ; cyme short and close. — Minn, and

westward.

§ 2. Styles filiform, not glandular at base ; inflorescence cymose.

* Style terminal; achenes glabrous; stamens 20; herbaceous perennials, with

rather large yellow flowers.

H- Leaves pinnate.

6. P. Hippi^na, Lehm. Densely white-tomentose and silky throughout,

the upper surface of the leaves a little darker; stems ascending (1 - 1^^° high),

slender, branching above into a diffuse cyme; leaflets 5-11, cuneate-oblong,

incisely toothed at least toward the apex, diminishing uniformly down the petiole ;

c;arpels 10-30. — N. W. Minn., and westward.

7. P. efiusa, Dougl. Tomentose throughout, with scattered villous hairs

;

stems ascending (4-12' high), diffusely branched above ; leaflets 5-11, inter-

ruptedly pinnate, the alternate ones smaller, cuneate-oblong, coarsely-incised-ser-

rate or dentate; carpels 10.— W. Minn, to Mont, and Col.
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4- -(- Leaves palmate, of 3 or 5 leajlets ; tomentose or villous.

8. P. argentea, L. (Silvery Cinque-foil.) Stems ascendiug, pauicu-

lately braurlieil at the summit, mauy-flowered, white-woolly ; leaflets 5, wedge-

obloug, almost pinuatifid, entire toward the base, with revolute margins, green

above, white with silvery wool beneath.— Dry barren fields, etc., N. Scotia to

N. J., west to Dak. and E. Kan. June -Sept, (Eu.)

9. P. frigida, Vill. Dwarf (1-3' high), tufted, villous when young;

leaflets 3, broadly cuneate-obovate, deeply 3 - 5-toothed at summit, nearly gla-

brous above ; flowers mostly solitary, small, on very slender stems ; bractlets

and sepals equal.— Alpine summits of the White Mts. (Eu.)

* * Sti/le lateral ; purple petals {shorter than the broad calyx) somewhat persist

ent ; disk thick and hairy; achenes glabrous; hairy receptacle becoming

large and spongy.

10. P. paliistris, Scop. (Marsh Five-Finger.) Stems stout, ascend-

ing from a decumbent rooting perennial base (f
-2° long), glabrous below;

leaves pinnate; leaflets 5-7, oblong, serrate, lighter colored and more or less

pubescent beneath ; flowers few in an open cyme ; calyx (T broad) dark purple

inside.— Cool bogs, N. J. to N. Ind., 111., Minn., and northward. (Eu.)

* * * Style attached below the middle ; achenes and receptacle densely villous

;

woody perennials.

11. P. frutieosa, L. (Shrubby Cinque-foil.) Stem erect, shrubby

(1-4° high), much branched; leaves pinnate, leajlets 5-7, crowded, oblong-

lanceolate, entire, silky, usually whiter beneath and the margins revolute

;

petals yellow, orbicular.— Wet grounds. Lab. to N. J., west to Minn., northern

Iowa, and north and westward. June -Sept. (Eu.)

12. P. tridentata, Ait. (Three-toothed C.) Stems low (1 - 10' high),

rather woody at base, tufted, ascending, cymosely several-flowered; leaves

palmate ; leajlets 3, wedge-oblong, nearly smooth, thick, coarsely 3-toothed at

the apex ; petals ivhite : achenes and receptacle very hairy.— Coast of N. Eng.

from Cape Cod northward, Norfolk, Ct. (Barbour), and mountain-tops of the

Alleghanies ; also shores of the upper Great Lakes, and N. Iowa, Wise, and

Minn.

§ 3. Styles Jiliform, lateral; peduncles axillary, solitary, l-Jloicered ; achenes

glabrous; receptacle very villous; herbaceous perennials, ivith yellow Jlowers.

13. P. Anserina, L. (Silver-Weed.) Spreading by slender many-

jointed runners, white-tomentose and silky-villous ; leaves all radical, pinnate ;

leaflets 7-21, with smaller ones interposed, oblong, sharply serrate, silky to-

mentose at least beneath ; bractlets and stipules often incisely cleft
;
pedun-

cles elongated.— Brackish marshes, river-banks, etc., New Eng. to N. J., N..

Ind., Minn., and northward. (Eu.)

14. P. Canadensis, L. (Common Cinque-foil or Five-Finger.) Stems

slender and decumbent or prostrate, or sometimes erect
;
pubescence villous, often

scanty ; leaves ternate, but apparently quinate by the parting of the lateral leaf-

lets ; leajlets cuneate-oblong or -obovate, incisely serrate, nearly glabrous above

;

bractlets entire.— Dry soil ; common and variable. Apr. -July.— Often pro-

ducing summer runners.
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11. SIBBALDIA, L.

Calyx flattish, 5-cleft, with 5 bractlets. Petals 5, linear-obloug, minute. Sta-

mens 5, inserted alternate with the petals into the margin of the woolly disk

which lines the base of the calyx. Achenes 5-10; styles lateral.— Low
and depressed mountain perennials ; included by some in Potentilla. (Dedi-

cated to Dr. Robert Sibhuld, professor at Edinburgh at the close of the 17th

century.)

1. S. procumbens, L. Leaflets 3, wedge-shaped, 3-toothed at the apex
;

petals yellow.— xVlpine summits of the White Mts., and northward. (Eu.)

12. ALCHEMILLA, Tourn. Lady's Mantle.

Calyx-tube inversely conical, contracted at the throat ; limb 4-parted with aa

many alternate accessory lobes. Petals none. Stamens 1-4. Pistils 1-4;
the slender style arising from near the base ; achenes included in the tube of

the persistent calyx. — Low herbs, with palmately lobed or compound leaves,

and small corymbed greenish flowers. (From Alkemeli/eh, the Arabic name,
having reference to the silky pubescence of some species.)

A. ARVENSis, Scop. (Parsley Piert.) Small annual (3-8' high), leafy;

leaves 3-parted, with the wedge-shaped lobes 2-3-cleft, pubescent; flowers

fascicled opposite the axils.— Va. and N. C. (Adv. from Eu.)

13. A GRIM ONI A, Tourn. Agrimony.

Calyx-tube top-shaped, contracted at the throat, beset with hooked bristles

above, indurated in fruit and enclosing the 2 achenes ; the limb 5-cleft, clo.sed

after flowering. Petals 5. Stamens 5 -15 Styles terminal. Seed suspended

— Perennial herbs, with interruptedly pinnate leaves, and yellow flowers in

slender spiked racemes ; bracts 3-cleft. (Xame a corruption of Argemonia, of

the same derivation as Argemone, p. 59.)

1. A. Eupatoria, L. (Co.mmox Agrimony.) Leaflets b-1 with minute

ones intermixed, obJong-ohovate, coarsely toothed
;
petals twice the length of the

calyx.— Borders of woods, common. July -Sept. (Eu.)

2. A. parviflora, Ait. (Small-flowered A.) Leaflets crowded, 11-

19, icith smaller ones intermixed, lanceolate, acute, deeply and regularly cut-

serrate, as well as the stipules
;
petals small.— Woods and glades, N. Y. and

N. J. to Ga., west to Mich., Kan., and La.

14. POTERIUM, L. Burnet.

Calyx with a top-shaped tube, constricted at the throat, persistent ; the 4

broad petal-like spreading lobes imbricated in the bud, deciduous. Petals none.

Stamens 4-12 or more, with flaccid filaments and short anthers. Pistils 1-3;

the slender terminal style tipped with a tufted or brush-like stigma. Achene

(commonly solitary) enclosed in the 4-angled dry and thickish closed calyx

tube. Seed suspended.— Chiefly perennial herbs, with unequally pinnate

leaves, stipules coherent with the petiole, and small, often polygamous or di

oecious flowers crowded in a dense head or spike at the summit of a long and

naked peduncle, each bracteate and 2-bracteolate. (Name Tror-fipiov, a drinking-

cup, the foliage of Burnet having been used in the preparation of some me-

dicinal drink.)
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1. P. Canadense, Beuth. & Hook. (Caxadiax Burnet.) Stamens 4,

iong-exserted, club-shaped, white, as is the whole of the elongated and cylin-

drical spike ; stem 3-6° high ; leaflets numerous, ovate or oblong-lanceolate,

coarsely serrate, obtuse, heart-shaped at base, as if stipellate ; stipules serrate.

— Bogs and wet meadows, Newf . to mountains of Ga., Avest to Mich.

P. Sanguisorba, L. (Garden Burnet.) Stamens 12 or more in the

lower flowers of the globular greenish head, with drooping capillary filaments,

the upper flowers pistillate only; stems about 1° high; leaflets numerous,
small, ovate, deeply cut.— Fields and rocks, N. Y. to Md. (Adv. from Eu.)

15. ROSA, Tourn. Rose.

Calyx-tube urn-shaped, contracted at tlie mouth, becoming fleshy in fruit.

Petals 5, obovate or obcordate. inserted with the many stamens into the edge

of the hollow thin disk that lines the calyx-tube and within bears the numerous

pistils below. Ovaries hairy, becoming bony achenes in fruit,— Shrubby and

usually spiny or prickly, with odd-pinnate leaves, and stipules cohering with

the petiole ; stalks, foliage, etc., often bearing aromatic glands. Many of the

species are very variable in their characters, and are often indeterminable

upon imperfect specimens. (The ancient Latin name.)

* Sttj/es cohering in a protruding column, as long as the stamens.

1. R. setigera, Michx. (Climbing or Prairie Rose.) Stems climbing,

armed witli stout nearly straight scattered prickles, not bristly ; leaflets 3-5,

ovate, acute, sharply serrate, smooth or downy beneath; stalks and calyx

glandular ; flowers corymbed ; sepals pointed
;
petals deep rose-color changing

to white; fruit (hip) globular.— Borders of prairies and thickets, Ont. to

Ohio, S. C, and Fla., west to Wise, Neb., and Tex. ; also cultivated. July.

—

Tlie only American climbing rose, or with united protruding styles ; strong

shoots growing 10-20° in a season.

* * Styles distinct; sepals connivent after flowering and persistent; pedicels

and receptacles naked.

-1- Fruit oblong-obovate to oblong ; infrastipxdar spines usually none.

2. R. Engelmanni, Watson. Stems usually 3-4° high or less ; infra-

stipular spines, when present, straight and slender
;
prickles often abundant

;

leaflets 5-7, often somewhat resinous-puberulent beneath and the teeth serru-

late; flowers solitary; sepals entire, naked or hispid; fruit 6-12" long.

—

Whisky Island, L. Huron, shores of L. Superior, and west to the Red River

valley, and in the mountains from N. Mont, and N. Idaho to Col.

•»- -1- Fruit globose ; infrastipular spines none ; acicular prickles often present.

3. R. blanda, Ait. Stems l -3° high, n-Ao//^una?'7wec/ (occasionally with

a few or very rarely numerous prickles) ; stipules dilated, naked and entire, or

slightly glandular-toothed; leaflets 5-7, usually oblong-lanceolate, cuneate at

base and petiolulate, simply serrate, not resinous ; flowers usually large, corym-

bose or solitary ; sepals hispid, entire.— On rocks and rocky shores, Newf. to

N. Eug., central N. Y., 111. (La Salle Co.), and the region of the Great Lakes.

4. R. Sayij Schwein. Stems usually low (1-2° high), very prickly;

stipules usually dilated, glandular-ciliate and resinous ; leaflets 3 - 7, broadly

elliptical to oblong-lanceolate, sessile and obtuse or subcordate at base, resinous
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ipnberident and teeth serrulate ; flowers large, solitary (very rarely 2 or 3); outer

sepals usually with 1 or 2 narrow lateral lobes, not hispid.— N. Micii. and

Wise, to ^liiin. and Col.

5. R. Arkansana, Porter. Stems low, verij prick!
ij ; stipules narrow,

more or less glandular-toothed above (or even glandular-ciliate) ; leaflets 7-11,

broadly elliptical to ol)long-()bh\nceolate, subcuneate at base, sessile or petiolulate,

dimply toothed, not resinous: flowers corymbose; sepals rarely hispid, the outer

lobed.— Minn, to Mo. and W. Tex., west to Col.

-(- -I- -i- Fruit globose ; infrastipular spines present.

6. R. Woodsii, Lindl. Stems usually low (i-3° higli), with slender

straight or recurved spines, sometimes with scattered prickles, or wholly un-

armed above ; leaflets 5-7, obovate to oblong or lanceolate, more or less toothed

;

flowers corymbose or solitary ; sepals naked or hispid, the outer usually lobed

;

fruit globose with a short neck.— Minn, to Mo., west to Col.

* * * Styles distinct; sepals spreading after flowering and deciduous ; infra-

stipular spines usually present, often ivith scattered prickles ; sepals, globose

receptacle, and pedicel usually hispid ; teeth simple ; pubescence not resinous.

-1- Leaflets mostly finely many-toothed.

7. R. Carolina, L. Stems usually tall (I -7° high), with stout straight

or usually more or less curved spines ; stipules long and very narrow ; leaflets

dull green, 5-9 (usually 7), usually narrowly oblong and acute at each end

and petiolulate, but often broader, usually pubescent beneath.— Borders of

swamps and streams, N. Scotia to Fla., west to Minn, and Miss.

•t- •»- Leaflets coarsely toothed.

8. R. lucida, Ehrh. Stems often tall and stout (a few inches to 6° high),

with at length stout and xisually more or less hooked spines ; stipules usually

naked, more or less dilated ; leaflets (mostly 7) dark green, rather thick, smooth

and often shining above ; flowers corymbose or solitary ; outer sepals frequently

with 1 or 2 small lobes.— Margins of swamps or moist places, Newf. to

N. Eng., X. Y., and E. Penn.

9. R. hiimilis, Marsh. Stems usually low (1-3°) and more slender,

less leafy, with straight slender spines, spreading or sometimes reflexed ; sti-

pules narrow, rarely somewhat dilated ; leaflets as in the last, but usually thin-

ner and paler ; flowers very often solitary ; outer sej)als always more or less

lobed. (R. lucida of most authors.)— Mostly in dry soil or on rocky slopes,

Maine to Ga., west to Minn., Mo., Ind. Terr., and La.

10. R. nitida, Willd. Low, nearly or quite glabrous throughout, the straight

slender spines often scarcely stouter than the prickles which usually thickly cover

the stem and branches ; stipules mostly dilated ; leaflets bright green and shin-

ing, usually narrowly oblong and acute at each end ; flowers solitary (rarely 2

or 3) ; sepals entire.— Margins of swamps, Newf. to N. Eng.

Naturalized species.

R. CANiNA, L. (Dog Rose.) Stems armed with stout recurved spines,

without prickles, the branch^'s sometimes unarmed ; leaflets 5-7, elliptical or
oblong-ovate, glabrous or so mewliat pubescent, sim])ly toothed, not resinous-

puberulent ; flowers solitarj (or 2-4) on usually naked pedicels ; sepals pin-
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natifid, deciduous ; fruit ol)long-ovate to nearly globular.— Roadsides, E. Penn.,

Teun., etc. (Int. from Eu.)

R. RUBiGiNOSA, L. (SwEETBRiER. EGLANTINE.) Resembling the last,

but of more compact habit, the leaflets denselij resinous beneath ana aromatic,

and donhli/ serrate : the short pedicels and pinnatifid sepals hispid. (Inch

U. micrantha, Smith : less aromatic, Avith oblong fruit and glabrous styles.)

— N. Scotia and Out. to S. C. and Teun. (Int. from Eu.)

16. PYRUS, L. Pear. Apple.

Calvx-tube urn-shaped, the limb 5-cleft. Petals roundish or obovate. Sta-

mens numerous. Styles 2-5. Pome fleshy or berry-like ; the 2-5 carpels or

tells of a papery or cartilaginous texture, 2-seeded.— Trees or shrubs, with

handsome flowers in corymbed cymes. (The classical name of the Pear-tree.)

§ I. MALUS (Apple). Leaves simple; cymes simple and umbel-like; pome

flesh ij, globular, sunk in at the attachment of the stalk.

1. P. coronaria, L. (American Crab-Apple.) Leaves ovate, often

rather heart-shaped, c«^se?•mfe or lobed, soon glabrous; styles woolly and united

at iase.— Glades, Out. and W. New York to N. C, west to Minn., Kan., and

La. May.— Tree 20° high, somewhat thorny, with large rose-colored very

fragrant blossoms, few in a corymb ; fruit fragrant and greenish.

2. P. angUStifolia, Ait. Resembling the last, l)ut with leaves oblong or

lanceolate, often acute at base, mostly toothed, glabrous; styles distinct.—

Glades, Penn. to Fla., Avest to S. Ind., Kan., and La. April.

§ 2, ADENORHACHIS. Leaves simple, the midrib glandular along the upper

side ; cymes compound : styles united at base ; fruit berry-like, small.

'%. P»%rbutif6Iia, L. f. (Choke-berry.) A shrub usually 1 - 3° high

;

'

leaves oblong or oblanceolate, mostly acute or acuminate, finely glandular-

serrate, tomentose beneath ; cyme tomentose ; flowers white or reddish ; fruit

pear-shaped, or globose when ripe, small, red or purple, astringent.— Swamps

and damp thickets; common, from N. Scotia to Fla., and west to Minn., 111.,

Mo., and La.

Var. melauocarpa, Hook. Nearly smooth throughout, with larger black

fruit ; leaves usually less acute.— Of apparently the same range.

§ 3. SORBUS. Leaves odd-pinnate, with rather numerous leaflets ; cymes com

pound ; styles separate ; pome berry-like, small.

4. P. Americana, DC. (American Mountain-Ash.) Tree or tall

shrnh, nearly glabrous or soon becoming so; leaflets 13-15, lanceolate, taper

pointed, sharply serrate with pointed teeth, bright green ; cymes large and flat

;

berries globose, bright red, not larger than peas ; leaf-buds pointed, glabrous

and somewhat glutinous.— Swamps and mountain-woods, NeAvf. to mountains

of N. C, west to N. Mich, and Minn. Often cultivated.

5. P. sambucifolia, Cham. & Schlecht. Leaflets oblong, oval, or lance-

ovate, mosthj obtuse or abruptly short-pointed, serrate (mostly doubly) with

more spreading teeth, often pale beneath; cymes smaller; flowers and berries

larger, the latter (4" broad) when young ovoid, at length globose ,• 'eaf-buds

sparingly hairy ; otherwise nearly as the preceding.— Lab. to northern N Eng.

and Lake Sunerjor, jind westward.
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17. CRATAEGUS, L. Hawthorn. White Thorn.

Calyx-tube iiru-shapetl, the limb 5-cleft. Petals 5, roundish. Stamens many,

or only 10-5. Styles 1-5. Pome drupe-like, containing 1-5 hony 1-seeded

stones.— Thorny shrubs or small trees, with simple and mostly lobed leaves,

and white (rarely rose-colored) blossoms (Name from Kparos, streiKjth, on

account of the hardness of the wood.)

* Cori/mbs manij-Jiowered.

•\~ Fruit small, depressed-globose (not larger than peas), bright red ; flowers mostlij

small ; cali/x-teeth short and broad {except in n. 3) ; st/jles 5 ; glabrous [ex-

cept C. Pyracantha) and glandless.

C. Pyracantha, Pers. (Evergreen Thorn.) Leaves evergreen, shining
(1' long), uhloiig or spatulate-lanceolate, crenulate; the short petioles and
young branchlets pubescent ; corymbs small. — Shrub, spontaneous near
Washington and Philadelphia. (Adv. from Eu.)

1. C. spathulata, ^lichx. Shrub or tree, 10-25° high; leaves thickish,

shining, deciduous, spatu/ate or oblanceolate, with a long tapering base, crenate

above, rarely cut-lobed, nearly sessile.— Va. to Fla., west to Mo. and Tex.

2. C. COrdata, Ait. (Washington Thorn.) Trunk 15-25° high;

leaves broadlg ovate or triangular, mostly truncate or a little heart-shaped at

the base, on a slender petiole, variously 3 - 5-cleft or cut, serrate. — Va. to Ga.

in the mountains, west to Mo.

3. C. viridis, L. A small tree, often unarmed ; leaves ovate to ovate-

oblong or lanceolate, or oblong-obovate, mostly acute at both ends, on slender

petioles, acutely serrate, often somewhat lobed, and often downy in the axils

;

flowers larger, numerous ; fruit bright red or rarely orange. (C. arborescens,

Ell.)—Mississippi bottoms from St. Louis to the Gulf, and from & Car. to Tex.

•1- •*- Fruit small (^ - ^' long), ovoid, deep red ; flowers rather large ; styles 1-3,

C. Oxyacantha, L. (English Hawthorn.) Smooth; leaves obovate,cut-

lobed and toothed, wedge-form at the base ; calyx not glandular. More or less

spontaneous as well as cultivated. (Adv. from Eu.)

4. C. apiifolia, Michx. Softly pubescent when young; leaves roundish,

with a broad truncate or slightly heart-shaped base, pinnately 5 - 1-cleft, the

crowded divisions cut-lobed and sharply serrate; petioles slender; calyx-lobes

glandular-toothed, slender. — S. Va. to Fla., west to Mo. and Tex.

^- ^- H- Fruit large (-1-1' long), red ; floivers large; styles and stones even in

the same species 1-3 (when thefruit is ovoid or pear-shaped) or 4-5 {in globu-

lar fruit); stipules, calyx-teeth, bracts, etc., often beset with glands ; shrubs

or loiv trep.<i. [Species as characterized by Prof. C. S. Saec~nt.]

5. C. COecinea, L. Branches reddish; spines stout, chest::ut-brown

;

villous-pubescent on the shoots, glandular peduncles, and calyx ; leaves on

slender petioles, thin, pubescent beneath or often glabrous, round-ovate, cu»

neate or subcordate at base, acutely glandular-toothed, sometimes cut-lobed
;

flowers Y broad ; fruit coral-red, globose or obovate, Y broad.—Xewf. to Minn,

and southward.—Var. macracantha, Dudley ; spines longer ; leaves thicker,

cuneate at base, on stout petioles, often deeply incised ; cymes broader ; flow-

ers and fruit rather larger.— Erom the St. Lawrence and E. Mass. to Minn.

Var. moHis, Torr. & Gray. Shoots densely pubescent ; leaves large,

slender-petioled, cuneate, truncate or cordate at base, usunlh' with acute narrow
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lobes, often subscabrous above, more or less densely pubescent beneath ; flow-

'

ers 1' broad, in broad cymes; fruit bright scarlet with a light bloom, 1' broad.

(C. tomentosa, var. mollis. Gray. C. subvillosa, Schrad.) — E. Mass. to Mo.

and Tex. Sometimes 20 - 30° high, blooming two weeks before the type.

6. C. tomentosa, L. Branches gray, rarely with stout gray spines

;

shoots, peduncles, and calyx villous-pubescent
;
glands none ; leaves large,

pale, prominently veined, densely pubescent beneath, ovate or ovate-oblong,

sharply serrate, usually incisely lobed, contracted into a margined petiole

;

flowers small, ill-scented; fruit dull red, obovate, rarely globose (-|' broad), up-

right.— Western N. Y. to Mich., Mo., and Ga. In flower 2-3 weeks after n. 5.

7. C. punctata, Jacq. Branches horizontal
;
glands none ; leaves smaller,

mostly wedge-obovate, attenuate and entire beloAV, unequally toothed above,

rarely lobed, villous-pubescent becoming smooth but dull, the many veins more

impressed, prominent beneath; fruit globose (1' broad), red or bright yellow.

(C. tomentosa, var. punctata, Graj/.) — Quebec to Ont. and south to Ga.

8. C. Crus-galli, L. (Cockspur Thorn.) Branches horizontal, with

slender thorns often 4' long; glabrous ; leaves thick, dark green, shining above,

icedge-obovate and oblanceolate, tapering into a very short petiole, serrate above

the middle; fruit globular, dull red (^' broad). — Thickets, common.

* * Corymbs simple, feiv- (1 -%-) flowered ; calyx, bracts, etc., glandidar.

9. C. fiava, Ait. (Summer Haw.) Tree 15-20° high, somewhat pu-

bescent or glabrous; leaves wedge-obovate or rhombic-obovate, narrowed into a

glandular petiole, unequally toothed and somewhat cut above the middle, rather

thin, the teeth glandidar ; styles 4 - 5 ; fruit somewhat pear-shaped, yellowish,

greenish, or reddish {Y broad) — Sandy soil, Va. to Mo., and southward.

Var. pubescens, Gray. Downy or villous-pubescent when young ; leaves

thickish, usually obtuse or rounded at the summit; fruit larger (f broad),

scarlet or sometimes yellow.— Va. to Fla.

10. C. parvifolia, Ait. (Dwarf Thorn.) Shrub 3-6° high, downy;

leaves thick, obovate-spatulate, crencte-toothed (i-H' long), almost sessile, the

upper surface at length shining ; flowers solitary or 2 - 3 together on very short

peduncles ; calyx-lobes as long as the petals ; styles 5 ; fruit globular or pear-

shaped, yellowish. — Sandy soil, N. J. to Fla. and La.

18. AMELANCHIER, Medic. JuNE-BERRr.

Calyx 5-cleft ; lobes downy within. Petals oblong, elongated. Stamens-

numerous, short. Styles 5, united below. Ovary 5-celled, each cell 2-ovuled;

but a projection grows from the back of each and forms a false cartilaginous

partition; the berry-like pome thus 10-celled, with one seed in each cell (Avhen

all ripen). — Small trees or shrubs, with simpie sharply serrated leaves, and

white racemose flowers. (Amelancier is the name of A. vulgaris in Savoy.)

1. A. Canadensis, Torr. & Gray. (Shad-bush. Sertice-berry.) A
tree 10-30° high. nearly or soon glabrous; leaves ovate to ovate-oblong, usu-

ally somewhat cordate at base, pointed, very sharply serrate, 1 - 3^' long ; bracts

and stipules very long-silky-oiliate ; flowers large, in drooping nearly glabrous

racemes
;
petals oblong, 6 - 8" long ; fruit on elongated pedicels, globose, crim-

son or purplish, sweet and edible. (Var. Botryapium, Torr.
fj- Gray.) — Dry

open woodlands; Xewf. to Fla.,Avest to Minn., E. Kan., and La. Fruit ripen-
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ing in Juue.— Var. rotundif6lia, Torr. & Gray, appears to be only a broad-

leaved form.

Var. (?) oblongifolia, Torr. & Gray. A smaller tree or shrub (6-10°

hifrh), tlie voung leaves and racemes densely white-tomentose ; leaves oblong

or sometimes rather broadly elliptical, acute, mostly rounded at base, finely

serrate, 1-2' long ; flowers in denser and shorter racemes
;
petals 3 - 4" long,

oblong-spatulate ; fruit similar but more juicy, on shorter pedicels.— Low
moist grounds or swampy woods; N. Brunswick to Va., west to Minn, and Mo.
—A form of this with broader leaves (broadly elliptical or rounded), often very

obtuse at the summit, and rounded, subcordate or acute at base, and usually

coarsely toothed, is common from Manitoba to Minn, and Iowa, and is some-

times cultivated for its fruit.

2. A. oligocarpa, Roem. A low shrub 2-4° high, soon glabrous;

leaves thin, oblong, acide at both ends,Jinelij serrate, 1-2' long; flowers few
(1 -4), rather long-pedicelled

;
])etals oblong-ohovate ; fruit hroad-pyriform, dark

purple with a dense bloom. (A. Canadensis, var. oligocarpa, Torr. ^^ Grai/.)

— Cold swamps and mountain bogs ; Lab. to northern N, Eng. and N. Y., and

the shores of Lake Superior.

3. A. alnifolia, Nutt. A shrub 3-8° high, usually glabrate or nearly

so; leaves somewhat glaucous and thickish, broadh/ elliptical or roundish,

very obtuse or rarelg acute, often subcordate at base, coarsel/j toothed toicard

the summit, ^-2' long; raceme vshort and rather dense
;
petals cuneate-oblong,

3-8" long; fruit globose, purple. (A. Canadensis, var. alnifolia, Torr. ^
Grail

)

—A western mountain species, which occurs in Minn, and N. JMich.,

and which the broad-leaved form of A. Canadensis sometimes closely simulates.

Order 34. CALYCANTHACE^E. (Calycanthus Family.)

Shrubs with opposite entire leaves, no stipules, the sepals and petals similar

and indefinite, the anthers adnate and extrorse, and the cotyledons convolute

;

the fruit like a rose-hip. Chiefly represented by the genus

1. CALYCANTHUS, L. Carolina Allspice. Sweet-

ScEXTED Shrub.

Calyx of many sepals, united below into a fleshy inversely conical cup (with

some leaf-like bractlets growing from it) ; the lobes lanceolate, mostly colored

like the petals, which are similar, in many rows, thickish, inserted on the top

of the closed calyx-tube. Stamens numerous, inserted just within the petals,

short; some of the inner ones sterile (destitute of anthers). Pistils several or

many, enclosed in the calyx-tube, inserted on its base and inner face, resembling

those of the Rose ; but the enlarged hip dry when ripe, enclosing the achenes.

— The lurid purple flowers terminating the leafy branches. Bark and foliage

aromatic ; the crushed flowers exhaling more or less the fragrance of straw-

berries. (Name composed of k6.\v^, a cup or calyx, and &vdos, flower, from the

closed cup which contains the pistils.)

1. C. fl6ridus, L. Leaves ovcd, soft-downy underneath.— Virginia(^) and

southward, on hillsides in rich soil. Common in gardens. April- Aug.
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2. C. IsevigatUS, Willd. Leaves oblong, thin, either blunt or taper-pointed,

bi-ight green and glabrous or nearly so on both sides, or rather pale beneath

;

Howers smaller.— Mountains of Franklin Co., Penn. {Prof. Porter),Si\n\. south-

Avard along the Allegliauies. May - Aug.

3. C. glauCUS, Willd. Leaves oblong-ovate or ovate-lanceolate, conspicu-

ously taper-pointed, glaucous-white beneath, roughish above, glabrous, large (4-7'

long)
,
probably a variety of the preceding.— Virginia {() near the mountains

and southward. May - Aug.

Order 35. SAXIFRAGACE^. (Saxifrage Family.)

Herbs or shrubs, of various aspect, distinguishable from Rosaceae bg hav-

ing copious albumen in the seeds, opposite as well as alternate leaves, and

usually no stipules . the sta7nens mostly definite, and the carpels commonly

fewer than the sepals, either separate or partly so, or all combined into

one compound pistil. Calyx either free or adherent, usually persistent

or withering!; away. Stamens and petals almost always inserted on the

calyx. Ovules anatropous.

Tribe I SAXIFRAGES. Herbs. Leaves alternate (rarely opposite in n. 2 and 6).

Fruit dry, capsular or follicular, the styles or tips of the carpels distinct.

* Ovary 2- (rarely 3-) celled with axile placentas, or of as many nearly distinct carpels.

1. Astilbe. Flowers j)olygamons, panicled. Stamens (8 or 10) twice as many as the small

petals. Seeds few. Leaves decompound.

2. Saxifraga. Flowers perfect. Petals 5. Stamens 10. Seeds numerous, with a close coat.

3. Boykinia. Flowers perfect. Stamens only as many as the petals, which are convolute

in the bud and deciduous. Calyx-tube adherent to the ovary. Seed-coat close.

4. Sullivantia. Flowers perfect. Stamens 5. Calyx nearly free. Seeds wing-margined.

# * Ovary 1-celled, with 2 parietal placentas alternate with the stigmas. Sterile stamens none.

5. Tiarella. Calj-x nearly free from the slender ovary. Petals entire. Stamens 10. Pla-

centas nearlj'' basal.

6. Mitella. Calyx partly cohering with the depressed ovary. Petals small, pinnatifid.

Stamens 10.

7. Heuchera. Calyx bell-shaped, coherent with the ovary below. Petals small, entire.

Stamens 5.

8 Chrygospleniuin. Calyx-tube coherent with the ovary. Petals none. Stamens 10.

* * Ovary 1-eelled, with 3-4 parietal ]3lacentas opposite the sessile stigmas. A cluster of

united sterile filaments at the base of each petal.

9. Parnassia. Sepals, petals and proper stamens 6. Peduncle scape-like, 1 -flowered.

Tribe II. HYDKANGE.S. Shrubs. Leaves opposite, simple Ovary 2 - 5-celled :

the calyx coherent at least with its base. Fruit capsular.

* Stamens 8 or 10.

10. Hydrangea. Calyx-lobes minute in complete flowers. Petals valvate in the bud.

* Stamens 20 - 40.

11. Decumaria. Calyx-lobes small. Petals 7 - 10, valvate in the bud. Filaments subu-

late. Style 1.

12 PMladelphus. Calyx-lobes conspicuous. Petals 4-5, convolute in the bud. Fila-

ments linear. Styles 3-5

Tribe III. ESCAI,L.ONIE.,E. Shrubs. Leaves alternate and simple. Ovary 2-5-

celled. Fruit capsular.

13 Itea. CaljTC 5-clert, free from the 2-celled ovary, which becomes a septic idal capsule.
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Tribe IV. KIB£SIEJEI. Shrubs. Leaves alternate and simple, with sti]mles adiiate

to the petiole or wanting. Fruit a berry.

14. Kibes. Calyx-tube arlnate to the 1-celled ovary. Placentas 2, parietal, niaiiy-secfled.

1, ASTILBE, Don. False Goatsbeard.

Flowers dioeciously polygamous. Calyx 4-5-parted, small. Petals 4-5,

spatulate, small, withering-persistent. Stamens 8 or 10. Ovary 2-celletl, almost

free, many-ovuled ; styles 2, short. Capsule 2-celled, separating into 2 follicles,

each ripening few seeds. Seed-coat loose and thin, tapering at each end.—
Perennial herbs, with twice or thrice ternately-compound ample leaves, cut-lobed

and toothed leaflets, and small white or yellowish flowers in spikes or racemes,

which are disposed in a compound panicle. (Xame composed of d- privative

and (tt'lA^t), a bright surface, because the foliage is not shining.)

1. A. decandra, Don. Somewhat pubescent (-3-5° high); leaflets

mostly heart-shaped
;
petals minute or wanting in the fertile flowers . stamens

10.— Rich woods ; mountains of S. W. Va. to X. C and Ga. Closely imitating

Spiraea Aruncus, but coarser.

2. SAXIFRAGA, L. Saxifrage.

Calyx either free from or cohering with the base of the ovary, 5-cleft or

parted. Petals 5, entire, imbricated m the bud, commonly deciduous. Sta-

mens 10. Styles 2. Capsule 2-beaked, 2-celled, opening down or between the

beaks, or sometimes 2 almost separate follicles. Seeds numerous, with a close

coat.— Chiefly perennial herbs, with the root-leaves clustered, those of the stem

mostly alternate. (Name from saxum, a rock, 2in(\. frango, to break; many
species rooting in the clefts of rocks.)

* Stems prostrate, in ttifts, leafif ; leaves opposite ; caljjx free fram the capsiiij.

1. S. oppositif61ia, L. (Mountain Saxifrage.) Leaves fleshy, ovate,

keeled, ciliate, imbricated on the sterile branches (1-2" long): flowers soli-

tary, large : petals purple, obovate, much longer than the 5-cleft-calyx. •

Rocks, Willoughby Mountain, Yt., and northward. (Eu.)

* * Stems ascending ; leaves alternate , calijx coherent below with the capsule.

2. S. rivularis, L. (Alpine Brook-S.) Small, stems weak, 3 -.5

flowered; lower leaves i-ounded, 3- 5-1obed, on slender petioles, the upper lan-

ceolate; petals white, ovate — Alpine region of the White Mts., to Lab (Eu.)

3. S. aizoides, L. (Yellow Molntain-S.) Low (3-5' high), in tufts,

with few or several corymbose flowers; leaves linear-lanceolate, entire, fleshy,

distantly spinulose-ciliate
;
petals yellow, spotted with orange, oblong.— N. Yt.

to S. W. New York, N. Mich., and northward. June. (Eu.)

4. S. tricuspidata, Retz. Stems tufted (4 - 8' high), naked above ; flow-

ers corymbose , leaves oblong or spatulate, with 3 rigid sharp teeth at the summit

;

petals obovate-oblong, yellow.— Shore of L. Superior, and northward. (Eu.)

* * * Leaves clustered at the root ; scape many-flowered, erect, clammy-pubescent.

•*- Petals all alike.

5. S. Aizoon, Jacq. Scape 5-10' high, leaves persistent, thicJc, spatulate,

with white cartilaginous toothed margins; calyx partly adherent; petals ob-
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ovate, cream-color, often spotted at the base.— Moist rocks, Lab. to N. Yt.,

L. Superior, and northward. (Eu.)

6 S. Virginiensis, Michx. (Early S.) Low (4 - 9' high) ; leaves oh-

ovate or ora/spatulate, narrowed into a broad petiole, crenate-toothed, thickisli

;

flowers in a clustered cyme, which is at length open and loosely panicled ; lobes

of the nearly free cal/jx erect, not half the length of the oblong obtuse (white) petals ;

follicles united merely at the base, divergent, purplish.— Exposed rocks and

dry hillsides; N. Brunswick to Ga., and Avest to Minn., Ohio, and Tenn.;

common, especially northward. April -June.

7. S. Pennsylvanica, L. (Swamp S.) Large (1 -2° high) ; leaves ob-

lanceolate, obscurelj/ toothed (4 - 8' long), narrowed at base into a short and broad

petiole ; cymes in a large oblong panicle, at first clustered ; lobes of the nearly

free calyx recurved, about the length of the linear-lanceolate {greenish) small

petals; filaments aivl-shaped ; follicles at length divergent.— Bogs, N. Eng.

to Va., west to Minn, and Iowa.

8. S. erosa, Pursh. (Lettuce S.) Leaves oblong or oblanceolate, obtuse,

sharply toothed, tapering into a margined petiole (8-12' long); scape slender

(1-3° high); panicle elongated, loosely flowered; pedicels slender; cali/x re-

flexed, entirelg free , nearlg as long as the oval obtuse (white) petals ; filaments

club-shaped ; follicles nearly separate, diverging, narrow, pointed, 2-3''' long-

— Cold mountain brooks, Penn. to Va. and N. C.

9. S. Forbesii, Vasey. Stem stout, 2 - 4° high ; leaves denticulate, oval

to elongated oblong (4-8' long)
;
filaments filiform ; follicles sJiort, ovate ; other-

wise as in the last.— Shaded cliffs, near Makanda, S. 111. (Forbes) ; E. Mo.

(Lettermann.)

H- -1- Petals unequal, with claws, white, all or some of them with a pair of yellow

spots near the base; leaves oblong, wedge-shaped or spatulate ; calyx free

and reflexed.

10. S. leucanthemifolia, ]\Iichx. Leaves coarsely toothed or cut, ta-

pering into a peciole ; stems (.5-18' high) bearing one or more leaves or leafy

bracts and a loose, spreading corymbose or paniculate cyme
;
petals lanceolate,

the 3 larger ones with a heart-shaped base and a pair of spots, the 2 smaller

with a tapering base and no spots.— ^Slts. of Va. to N. C. and Ga.

11. S. Stellaris, L., var. com6sa, Willd. Leaves wedge-shaped, more

or less toothed ; scape (4 - 5' high) bearing a small contracted panicle, many
or most of the flowers changed into little tufts of green leaves

;
petals all lan-

ceolate and tapering into the claw.— Mt. Katahdin, Maine, north to Lab. and

Greenland. (Eu.)

3. BOYKINIA, Nutt.

Calyx-tube top-shaped, coherent with the 2-celled and 2-beaked capsule.

Stamens 5, as many as the deciduous petals, these mostly convolute in the

bud. Otherwise as in Saxifraga.— Perennial herbs, with alternate palmately

.5 - 7-lobed or cut petioled leaves, and white flowers in cymes. (Dedicated to

the late Dr. Boykin of Georgia.)

1. B. aconitifdlia, Xutt. Stem glandular (6 - 20' high) ; leaves deeply

5 -7-lobed.— Mountains of southwestern Va. to Ga. and Tenn. Julv.
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4. SULLIVAN TI A, Torr. & Gray.

Calyx bell-sliaped, cohering below only with the base of the ovary, 5-cleft.

Petals 5, oblauceolate, entire, acutish, withering-persistent. Stamens 5, shorter

than the petals. Capsule 2-celled, 2-beaked, many-seeded, opening between

the beaks , the seeds wing-margined, imbricated upward.—A low and reclined-

spreading perennial herb, with rounded and cut-toothed or slightly lobed

smooth leaves, on slender petioles, and small white flowers in a branched loosely

cymose panicle, raised on a nearly leafless slender stem (6- 12' long). Pedun-

cles and calyx glandular
;
pedicels recurved in fruit. (Dedicated to the dis-

tinguished bryologist who discovered our species.)

1. S. Ohionis, Torr. & Gray.— Limestone cliffs, Ohio to Ind., Iowa, and

Minn. June.

5. TIARELLA, L. False Mitre-wort.

Calyx bell-shaped, nearly free from the ovary, 5-parted. Petals .5, with claws,

entire. Stamens 10, long and slender. Styles 2. Capsule membranaceous,

1 -celled, 2-valved ; the valves unequal. Seeds few, at the base of each parietal

placenta, globular, smooth. —• Perennials ; flowers white. (Name a diminutive

from Tidpa, a tiara, or turban, from the form of the pod, or rather pistil, which

is like that of Mitella, to which the name of Mitre-wort properly belongs.)

1. T, COrdifolia, L. Leaves from the rootstock or summer runners

heart-shaped, sharply lobed and toothed, sparsely hairy above, downy beneath

;

stem leafless or rarely with 1 or 2 leaves (5-12' high) ; raceme simple
;
petals

oblong, often subserrate.— Rich rocky woods, N. Eug. to Minn, and Ind., and

southward in the mountains. April, May.

6. MITELLA, Tourn. Mitre-wort. Bishop's-Cap.

Calyx short, coherent with the base of the ovary, .5-cleft. Petals 5, slender,

pinnatifid. Stamens 5 or 10, included. Styles 2, very short. Capsule short,

2-beaked, 1-celled, with 2 parietal or rather basal several-seeded placentae, 2-

valved at the summit. Seeds smooth and shining.— Low and slender peren-

nials, with round heart-shaped alternate leaves on the rootstock or runners, on

slender petioles ; those on the flowering stems opposite, if any. Flowers

small, in a sim])le slender raceme or spike Fruit soon widely dehiscent.

(Diminutive of riutra, a cap, alluding to the form of the young pod.)

1 M. diphylla, L. Hairy; leaves Iieart-shaped, acute, somewhat 3-5-

lobed, toothed, those on the man
;i-flowered stem 2, opposite, nearly sessile, with

iuterfoliiix stipules; flowers white, in a raceme 6-8' long; stamens 10.

—

Hillsides in rich woods; N. Eng. to X. C, west to Minn, and Mo. May.
2. M. nuda, L. Small and slender ; leaves rounded or kidney-form, dee-ply

and doubly crenate ; stem usually leafless,few-flowered , very slender (4-6' high)

;

flowers greenish ; stamens 10.— Deep moist woods, in moss, N. Eng. to N. Y..

Mich., Minn , and northward. May - July,

7. HE lie HERA, L. Alum-root.

Calyx bell-shaped, the tube cohering at the base witli the ovary, 5-cleft. Pet-

ils 5, spatulate, small, entire. Stamens 5. Styles 2, slender. Capsule 1-celled,
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with 2 parietal many-seeded placentae, 2-beaked, opening between the beaks.

Seeds oval, with a rough and close seed-coat. — Perennials, with the round

heart-shaped leaves principally from the rootstock ; those on the stems, if any,

alternate. Petioles with dilated margins or adherent stipules at their base.

Flowers in small clusters disposed in a prolonged and narrow panicle, greenish

or purplish. (Named in honor of John Henri/ Heucher, a German botanist of

rtie beginning of the 18th century.)

* Flowers small, looseli/ panicled ; stamens and styles exserted ; calyx regular.

1. H. villosa, Michx. Stems (1-3° high), petioles, and veins of the

acutely 7 - 9-lobed leaves villous with rusty hairs beneatli ; calyx H" long
;
pet-

als spatulate-linear, about as long as the stamens, soon twisted. — Rocks, Md. to

Ga., west to Ind. and Mo. Aug., Sept.

2. H. Rugelii, Shuttlw. Stems slender, |^ - 2° high, glandular-hirsute, as

well as the petioles, etc. ; leaves round-reniform, with 7-9 short and broad

rounded lobes ; flowers very small (1" long)
;
petals linear-spatulate, twice as

long as the calyx-lobes ; fruit narrow. — Shaded cliffs, S. 111. to Tenn. and N. C.

3. H. Americana, L. (Common Alum-root.) Stems (2-3° high),

etc., glandular and more or less hirsute with short hairs ; leaves roundish, with

short rounded lobes and crenate teeth ; calyx very broad, 1" long, the spatxdate

petals not longer than its lobes. — Rocky woodlands, Conn, to N. C, west to

Minn., Mo., and Miss.

* * Flowers larger, in a very narrow panicle ; calyx (3-4" long) more or less

oblique ; stamens short; leaves rounded, slightly 5 — 9-lobed.

4. H. hispida, Pursh. Stems 2-4° high; hispid or hirsute with long

spreading hairs (occasionally almost glabrous), scarcely glandular; stamens

soon exserted, longer than the spatulate petals.— Mountains of Va. and N. C,

west to Minn, and E. Kan. May, June.

5. H. pubescens, Pursh. Stem (1-3° high) and petioles granular-

pubescent or glandular aboiie, not hairy, below often glabrous; stamens shorter

than the lobes of the calyx and the spatulate petals.— Rich woods, in the moun-

tains, from Penn. to Ky., and southward. June, July.

8. CHRYSOSPLENIUM, Tourn. Goldex Saxifrage.

Calyx-tube coherent with the ovary ; the blunt lobes 4-5, yellow within.

Petals none. Stamens 8-10, very short, inserted on a conspicuous disk.

Styles 2. Capsule inversely heart-shaped or 2-lobed, flattened, very short, 1-

celled with 2 parietal placentae, 2-valved at the top, many-seeded.— Low and

small smooth herbs, with tender succulent leaves, and small solitary or leafy-

cymed flowers. (Name compounded of xpt'coy, golden, and air\-^v, the spleen ;

probably from some reputed medicinal qualities.)

1- C. Americanum, Schwein. Stems slender, decumboU and forking;

leaves principally opposite, roundish or somewhat heart-shaped, obscurely cre-

nate-lobed
;
florcers distant, inconspicuous, nearly sessile (greenish tinged with

yellow or purple).— Cold Avet places, N. Scotia to N. Ga., west to Minn.

2. C. alternifolium, L. Stemserect; leaves alternate, Temiorm-coTdate,

doubly crenate or somewhat lobed
; floicers corymbose.— Decorah, Iowa, west

to the Rocky Mts., and north through Brit. Amer. (Eu., Asia.)
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9. PARNASSIA, Touru. Grass of Parnassus.

Sepals 5, imbricated in the bud, slightly united at the base, and sometimes

also with the base of the ovary, persistent. Petals 5, veiny, spreading, at length

deciduous, imbricated in the bud ; a cluster of somewhat united glaud-tipped

sterile filaments at the base of each. Proper stamens 5, alternate with tlie

petals, persistent; anthers introrse or subextrorse. Ovary 1-celled, with 4

projecting parietal placentae ; stigmas 4, sessile, directly over the placentae.

Capsule 4-valved, the valves bearing tlie placentae on their middle. Seeds

very numerous, anatropous, with a thick wing-like seed-coat and little if auy

albumen. Embryo straight ; cotyledons very short.— Perennial smooth herbs,

with entire leaves, and solitary flowers on long scape-like stems, which usually

bear a siugle sessile leaf. Petals white, with greenish or yellowish veins.

(Xamed from Mount Parnassus ; called Grass of Parnassus by Dioscorides.)

1. P. parvifl6ra, iK\ Petals sessile, little longer than the calyx (3"

long); sterile jilainents about 7 in each set, slender; leaves ovate or oblong, ta.-

})ering at base.— Sandy banks, Lab. to Mich., N. Minn., and w^estward.

2. P. palustris, L. Scapes 3-10' high; leaves heart-shaped; flower

nearly 1' broad; petals sessile, rather longer than the calyx, few-veined; ster-

ile Jilame)its 9-15 in each set, slender.— Same range as the last. (Eu.)

3. P. Carolini^na, Michx. Scapes 9' -2° high; flower 1-1^' broad;

petals sessile, more than twice as long as the calyx, many-veined ; sterile Jila-

inents 3 in each set, stout, distinct almost to the base ; leaves thickish, ovate or

rounded, often heart shaped, usually but one low down on the scape and clasp-

ing.—Wet banks, N. Brunswick to Fla., west to Minn., Iowa, and La.

4. P. asarifolia, Vent. Petals abruptli/ contracted into a r/(;/r at base

;

sterile Jilanients 3 in each set ; leaves rounded, kidney-shaped ; otherwise as in

the foregoing.— High mountains of Va. and N. C.

10. HYDRANGEA, Gronov.

Calyx-tube hemispherical, 8-10-ribbed, coherent with the ovary, the limb

4-5-toothed. Petals ovate, valvate in the bud. Stamens 8-10, slender. Cap-

sule 1.5-ribbed, crowned with 2-4 diverging styles, 2-celled below, many-seeded,

opening by a hole between the styles. — Shrubs, with opposite petioled leaves

no stipules, and numerous flowers in compound cymes. The marginal flowerii

are usually sterile and radiant, consisting merely of a showy membranaceoui

and colored flat and dilated calyx. (Name from uSwp, ivater, and 6770s, a vase.

from the shape of the capsule.)

1. H. arborescens, L. (Wild Hydrangea.) Glabrous or nearly so

1-8° high ; leaves ovate, rarely heart-shaped, pointed, serrate, green both sides,

cymes flat ; flowers often all fertile, rarely all radiant.—Rocky banks, Penn

to Fla., west to Iowa and Mo.

2. U. radiata, Walt. Leaves densely tomentose and paler or ichite ba

neath.— S. C. ami (ia. to Teun. and Mo.

11. DECUMAIIIA, L.

Flowers all fertile. Calyx-tube turbinate, 7- 10-toothed, coherent with ths

ovary. Petals oblong, valvate in the bud. Stamens 20-30. Styles united
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iuto one, persistent Stigma thick, 7-10-rayed. Capsule 10- 15-ribbed, 7-

10-celled, many-seeded, bursting at the sides, the thin partitions at length sep-

arating into numerous chaffy scales.—A smooth climbing shrub, with opposite

ovate or oblong entire or serrate leaA'es, no stipules, and numerous fragrant

white flowers in compound terminal cymes. (Name said to be derived from

decern, ten, referring to the fact of its being often 10-merous.)

I. D. barbara, L. Leaves shining, sometimes pubescent; capsule with

the persistent style and stigma urn-shaped, pendulous.— Banks of streams;

Dismal Swamp. Ya , to Fla and La

12. PH I LA D E L PH U S, L. Mock Orange or Syringa.

Calyx-tube top-shaped, coherent with the ovary ; the limb 4 - 5-parted, spread

\\-\^, persistent, valvate in the bud. Petals rounded or obovate, large, convolute

in the bud. Stamens 20-40- Styles 3-5. united below or nearly to the top

Stigmas oblong or linear. Capsule 3 - 5-celled, splitting at length into as many
pieces, Seeds very numerous, on thick placentse projecting from the axis, pen-

dulous, with a loose membranaceous coat prolonged at both ends.— Shrubs,

with opposite often toothed leaves, no stipules, and solitary or cymose-clustered

showy white flowers (An ancient name, applied by Liuuaus to this genus for

no obvious reason.)

1- P. inodorus, L. Glabrous- leaves ovate or ovate-oblong, pointed,

entire or with some spreading teeth , flowers single or few at the ends of the

diverging branches, pure white, scentless: calyx-lobes acute, scarcely longer

than the tube.— Mountains of Va. to Ga. and Ala.

2 P. grandiflorus, Willd. A tall shrub, with long and recurved

branches; like the last, but somewhat pubescent, with larger flowers, and the

calyx-lobes long and taper-pointed. (P. inodorus, var. grandiflorus. Gray.)—
Along streams, Va. to Fla. Often cultivated.

P. coroxArius, L., the common Mock Orange or Svringa of cultivation,

from S. Eu., wdth cream-colored odorous flowers, has sometimes escaped.

13. I TEA, Gronov.

Calyx 5-cleft, free from the ovary or nearly so. Petals 5, lanceolate, much
longer than the calyx, and longer than the 5 stamens. Capsule oblong, 2-

grooved, 2-celled, tipped with the 2 united styles, 2-parted (septicidal) when
mature, several-seeded — Shrubs, Avith simple, alternate, petioled leaves, with-

out stipules, and small white flowers m simple racemes. (Greek name of the

Willow.)

1. I. Virginica, L. Leaves deciduous, oblong, pointed, minutely serrate

;

seeds oval, flattish, with a crustaeeous coat. — Wet places, Penn and N- J. to

Fla , west to Mo and La,

14. R I B E S, L. Currant. Gooseberry.

Calyx 5-lobed, often colored ; the tube coherent with the ovary. Petals 5,

inserted in the throat of the calyx, small. Stamens 5, alternate with the petals.

Ovarv 1 -celled, with 2 parietal placentae and 2 distinct or united styles. Berry

crowned with the shrivelled remains of the calyx , the surface of the numerous
seeds swelling into a gelatinous outer coat investing a crustaeeous one. Em-
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bryo minute at the base of hard albumen.— Low, sometimes prickly shrubs,

witli alternate and pahnately-lobed leaves, which are plaited in the bud (except

in one species), often fascicled on the branches ; the small flowers from the

same clusters, or from separate lateral buds. (From riebs, a German popular

name for the currant. Grossularia was the proper name to have been adopted

for the genus.)

§ 1. GROSSULARIA. (Gooseberry.) Stems mosthj hearing thorns at the

base of the leafstalks or clusters of leaves, and often with scattered bristli/

prickles; berries pricklij or smooth. (Our species are indiscrnninatebj called

Wild Gooseberry; the flowers greenish.)

^Peduncles l-3-fowered; calyx as high as broad; leaves roundish-heart-

shaped, 3-5-lobed.

=1- Calyx-lobes decidedly shorter than the tube ; berries opt to be prickly.

1. R. Cynosbati, L. Stamens and undivided style not longer than the

broadly bell-shaped calyx ; berries large, armed with long prickles or rarely

smooth.— Rocky woods, N. Brunswick to the mountains of N. C, and west to

Minn, and Mo.

t- -*~ Calyx-lobes decidedly longer than the short and rather narrow tube ; hemes

smooth, purple, siceet and pleasant.

2. E,. graeile, Michx. (Missouri Gooseberry.) Spines often long,

stout and red
;
peduncles long and slender ; flowers ichite or whitish , filaments

capillary, 4-6" long, generally connivent or closely parallel, soon conspicuously

longer than the oblong-linear calyx-lobes. (R. rotundifolium, Man., in part.)—
Mich, to Tenn., west to Tex., Minn., and the Rocky Mts.

3. R. rotundifolium, ]\richx. Spines short-, peduncles short; flowers

greenish or the loV)es dull purplish ; filaments slender, 2 -3" long, more or less

exceeding the narrowly oblong-spatulate calyx-lobes — W. Mass. and N. Y., south

in the Alleghauies to N. C.

4. R. OXyaeanthoides, L. Peduncles very short
, flowers greenish or

dull purplish : stamens usually scarcely equalling the rather broadly oblong cali/x-

lobes. (R. hirtellum, Michx )— Newf. to N. J., west to Ind., Minn., and west-

ward. The common smooth-fruited gooseberry of the north, the whitish

spines often numerous.

:; * Floivers several m a nodding raceme, small and flattish, greenish.

5. R. laciistre, Poir. Young stems clothed with bristly prickles and

with weak thorns ; leaves heart-shaped, 3 - 5-parted, with the lobes deeply cut

;

calyx broad and flat ; stamens and style not longer than the petals ; fruit

bristly (small, unpleasant).— Cold woods and swamps, Newf. to N. Eng., west

to N. Y., Mich., and Minn.

§2. RIBESIA. (Currant.) Thornless and prickless ; racemes few - many-

flowered, stamens short.

6. R. prostratum, L'Her. (Fetid Currant.) Stems reclined ; leaves

deeply heart-shaped, 5 - 7-lobed, smooth, the lobes ovate, acute, doubly serrate;

racemes erec^, slender , calyx flattish; pedicels and the {pale red) fruit glandu-

lar- bristly.— Cold damp woods and rocks. Lab. to mountains of N. C, west to

Mich., Minn., and the Rocky Mts.
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7. R. floridum, L'Her. (Wild Black Currant.) Leaves sprinkled untn

resinous dots, slightly heart-shaped, sharply 3 - 5-lobed, doubly serrate ; racemes

drooping, downy ; bracts longer than the pedicels ; flowers large, whitish ; calyx

tiibular-bell-shaped, smooth
;
fruit round-ovoid, black, smooth.— Woods, N. Eng.

to \"a., west to Ivy., Iowa, and Minn.

8. R. rilbrum, L., var. SUbglandulosum, .Maxim. (Red Currant.)

Stems straggling or reclined ; leaves somewhat lieart-shaped, olitusely 3-5-

lobed, serrate, downy beneath when young; racemes from lateral buds distinct

from the leaf-buds, drooping, calyx flat (green or purplish); fruit globose,

smooth, red.— Cold bogs and damp woods, N. Eng. to N. J., west to Ind. and

Minn.

§3. SIPHOCALYX. Thornless and prichless ; leaves convolute in the bud;

racemes sevei'alflowered ; cali/x-tube elongated ; berry naked and glabrous.

9. R. aiireum, Pursh. (Missouri or Buffalo Currant.) Shrub
5-12° high, leaves 3 -5-lobed, rarely at all cordate; racemes sliort; flowers

golden-yellow, spicy-fragrant ; tube of salverform calyx (6" long or less) 3 or 4

times longer than the oval lobes ; stamens short ; berries yellow or black.—
Banks of streams. Mo. and Ark. to the Rocky Mts., and westward. Common
in cultivation.

Order 36. CRASSULXcE^. (Orpine Family.)

Succulent herbs, tvith perfectly symmetrical flowers ; viz., the petals and

pistils equalling the sepals in number (3 - 20), and the stamens the same or

double their number, — technically different from Saxifrage* only in this

complete symmetry, and in the carpels (in most of the genera) being quite

distinct from each other. Also, instead of a perigynous disk, there are

usually little scales on the receptacle, one behind each carpel. Fruit dry

and dehiscent ; the pods (follicles) opening down the ventral suture, many-

rarely few-seeded. — Stipules none. Flowers usually cymose, small.

Leaves mostly sessile, in Penthorum not at all fleshy.

* Not succulent ; the carpels united, forming a 5-celled capsule.

1. Penthorum. Sepals 5. Petals none. Stamens 10. Pod 5-beaked, many-seeded.

* * Leaves, etc., thick and succulent. Carpels distinct.

2. Tillaea. Sepals, petals, stamens, and pistils 3 or 4. Seeds few or many.

3. Sedum. Sepals, petals, and pistils 4 or 5. Stamens 8 - 10. Seeds many.

1. PENTHORUM, Gronov. Ditch Stoxe-crof

Sepals 5. Petals rare, if any. Stamens 10. Pistils 5, united lielow, forming

u 5-angled, 5-horned,and 5-celled capsule, Avhich opens by the falling off of the

beaks, many-seeded.— Upright weed-like perennials (not fleshy like tlie rest of

the family), with scattered leaves, and yellowish-green flowers loosely s])iked

along the upper side of the naked branches of the cyme. (Name from TreWe.

five, and opos, a mark, from the quinary order of the flower.)

1. P. sedoides, L. Leaves lanceolate, acute at both ends.— Open wet

places; N. Brunswick to Fla., west to Minn., E. Kan., and Tex. July -Oct.

Parts of the flower rarely in sixes or sevens.



CRASSULACE^. (ORPINE FAMILY.) 177

2. TILL^A, :\Iich.

Sepals, petals, stameus, and pistils 3 or 4. Pods 2 - mauy-seeded.— Very

small tufted auuuals, with opposite entire leaves aud axillary flowers. (Named
in honor of Micliael Angelp Tilli, an early Italian botanist.)

I. T. simplex, Nutt. Eooting at the base (1-2' high); leaves linear-

oblong ; flowers solitary, nearly sessile ; calyx half the length of the (greeuisli-

trhite) petals and the narrow 8- 10-seeded pods, the latter with a scale at the

base of each.—•]Muddy river-banks, Mass. to Md. July -Sept.

3. SEDUM, Tourn. Stoxe-crop. Orpine.

Sepals and petals 4 or 5. Stamens 8 or 10. Follicles many-seeded; a little

scale at the base of each.— Chiefly perennial, smooth, and thick-leaved herbs,

with tlie flowers cymose or one-sided. Petals almost always narrow and acute

or pointed. (Name from sedeo, to sit, alluding to the manner in which these

plants fix tJieniselves upon rocks and walls.)

* Flowers perfect and sessile, as it were spiked alo))g one side of spreading flower-

ing branches or of the divisions of a scorpioid c//me, the first or centralflower

mostlij b-merous and lO-androus, the others often i-mei-ous and 8-androus.

*- Flowers white or purple.

1. S. pulchellum, Michx. Stems ascending or trailing (4- 12' high);

leaves terete, linearfiIifarm, much crowded ; spikes of the cyme several, densely

flowered
;
petals rose-purple. — Va. to Ga., Avest to Ky., E. Kan., aud Tex.

;

also cultivated in gardens. July.

2. S. Nevii, Gray. Stems spreading, simple (.3-5' high); leaves all alter-

nate, those of the sterile shoots ivedge-obovate or spatulate, on flowering stems

linear-spat idate and flatti.sh ; cyme about 3-spiked, densely flowered; petals

ivhite, more pointed than in the next; the flowering 3 or 4 weeks later; leaves

and blossoms smaller.— Rocky cliffs, mountains of Ya. to Ala.

3. S. ternatum, Michx. Stems spreading (3 -6' high); leaves flat, the

lower whorled in threes, wedge-obovate, the upper scattered, oblong ; cyme 3-spiked,

leafy
;
petals white.— Rocky woods, X. Y. to Ga., west to Ind. and Tenn,

-t- •<- Flowers i/ellow.

S. Acre, L. (Mossy Stoxe-crop.) Spreading on the ground, moss-like;
leaves very small, alternate, almost imbricated on the branches, ovate, very
thick; petals yellow.— Escaped from cultivation to rocky roadsides, etc.

July. (Xat. from Eu.)

4. S. Torreyi, Don. Annual ; stems simple or branched innn the base

(2-4' high) ; leaves flat or teretish, scattered, oblong, 2-3" long; petals rather

longer than the ovate sepals ; carpels at length widely divergent.— Mo. to

Ark. and Tex.

* * Flowers in a terminal naked and regular cgnie or cluster, more or less pedwi-

cled ; leaves flat, obovate or oblong, mostlg alternate.

-t- Floivers perfect, b-merons, lO-androiis.

5. S. telephioides, Michx. Stems ascending (6- 12' high), stout, leafy

to the top; leaves oblong or oval, entire or sparingly toothed ; cyme small;

petals flesh-color, ovate-lanceolate, taper-pointed
;
follicles tapering into a slendff

style. — T)rv rocks, from western New York to N. Ga. and S. Ind. June.
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S. Telephium, L. (Garden Orpine or Live-for-ever.) Stems erect

(2° high), stout ; leaves oval, obtuse, toothed ; cymes compound
;
petals purple,

oblong-lauceolate
;
yci///c/es abruptly pointed with a short style.— Rocks and

banks, escaped from cultivation in some places. July. (Adv. from Eu.)

5. REFLEXUM, L. Glabrous, erect, 1° high; leaves crowded, rylindric, subu-'

late-tipped spreading] or reflexed ; flowers _ye//oM;, pedicelled.— Coast of Mass.;

western N. Y. ; rare. (Nat. from Eu.)

^- 4- Flowers dioecious, mostly ^-merous and S-andi'Ous.

6. S. Rhodiola, DC. (Roseroot.) Stems erect (5 -10' high); leaves

oblong or oval, smaller than in the preceding ; flowers in a close cyme, greenish-

yellow, or the fertile turning purplish.— Throughout Arctic America, extend-

ing southward to the coast of Maine, and cliffs of Delaware River ; also in the

western mountains. May, June. (Eu.)

Order 37. DKOSEKACE^^. (Sundew Family
)

Bog-herbs, mostly glandular-haired, with regular hypogynous flowers, peih

tamerous and withering-persistent calyx, corolla, and stamens, the anthers

fixed by the middle and turned outward, and a 1-celled capsule toith twice

as many styles or stigmas as there are parietal placentce. — Calyx imbri-

cated. Petals convolute. Seeds numerous, anatropous, with a short and

minute embryo at the base of the albumen. — Leaves circinate in the bud,

i. e., rolled up from the apex to the base as in Ferns. A small family of

insectivorous plants.

1. DROSERA, L. Sundew.

Stamens 5. Styles 3, or sometimes 5, deeply 2-parted so that they are taken

for 6 or 10, slender, stigmatose above on the inner face. Capsule 3- (rarely 5-)

valved ; the valves bearing the numerous seeds on their middle for the whole

length.— LoAv perennials or biennials ; the leaves clothed with reddish gland-

bearing bristles, in our species all in a tuft at the base ; the naked scape bearing

the flowers in a 1 -sided raceme-like inflorescence, which nods at the undevel-

oped apex, so that the fresh-blown flower (which opens only in sunshine) is

always highest. The plants yield a purple stain to paper. (The glands of the

leaves exude drops of a clear glutinous fluid, glittering like dew-drops, whence

the name, from Spoaepos, dewy.)

1. D. rotundifolia, L. (Round-leaved Sundew.) Leaves orbicular

_

abruptly narrowed into the spreading hairy petioles ; seeds spindle-shaped, the

coat loose and chaff-like ; flowers white, tlie parts sometimes in sixes.— Peat-

bogs, Lab. to Minn., lud., and southward ; common. July, Aug. (Eu.)

2. D. intermedia, Hayne, var. Americana, DC. Leaves spatulate-

oblong, tapering into the long rather erect naked petioles ; seeds oblong, with a

rough close coat ; flowers white. (D. longifolia, Gray, Manual.) — Bogs, with

the same range but less common. June - Aug.— Plant raised on its prolonged

caudex when growing in water. (Eu.)

3. D. linearis, Goldie. (Slender Sundew.) Zeares //?jear, obtuse, the

blade (2 - 3' long, scarcely 2" wide) on naked erect petioles about the same length

;

seeds oblong, with a smooth and perfectly close coat ; flowers white. — Shore

of L. Superior, Mich., and Minn.
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4. D. lilliforinis, Kaf. (Thread-leaved Sundew.) Leaves very long

and filiform, erect, with no distinction between blade and stalk; seeds spindle-

shaped; flowers numerous, purple rose-color {^ broad).— Wet sand, near the

coast, Mass. to N. J. and Fla.

DioxTea MUScfpuLA, Ellis, the Venus's Fly-trap, — so noted for the ex-
traordinary irritability of its leaves, closing quickly at the touch,— is a native
of the sandy savannas of the eastern part of N. C. It differs in several respects
from the character of the order given above ; the stamens being 1 5, the styles

united into one, and the seeds all at the base of the pod.

Order 38. HAMAMELIDE^:. (Witch-Hazel Family.)

Shrubs or trees, with alternate simple leaves and deciduous stipules
,
pow-

ers in heads or spikes, often polygamous or monoecious ; the calyx cohering

with the base of the ovary, which consists of 2 pistils united beloio, and forms

a 2-beaked, 2-celled ivoody capsule, opening at the summit, with a single bony

seed in each cell, or several, only one or two of them ripening. — Petals in-

serted on the calyx, narrow, valvate or involute in the bud, or often none

at all. Stamens twice as many as the petals, and half of them sterile and

changed into scales, or numerous. Seeds anatropous. Embryo large and

straight, in scanty albumen ; cotyledons broad and flat.

* Flowers with a manifest calyx, or calyx and corolla, and a single ovule suspended from the

summit of each cell.

1. Hatnamelis. Petals 4, strap-shaped. Stamens and scales each 4, short.

2. Fothergilla. Petals none. Stamens about 24, long , filaments thickened upward.

* * Flowers naked, with barely rudiments of a calyx and no corolla, crowded mto catkin-

like heads. Ovules several or many in each cell.

3. Liiquidainbar. Monoecious or polygamous. Stamens very numerous. Capsules con-

solidated by their bases in a dense head.

1. HAMAME LIS, L. Witch-Hazel.

Flowers in little axillary clusters or heads, usually surrounded by a scale-like

3-leaved involucre. Calyx 4-parted, and with 2 or 3 bractlets at its base. Pet-

als 4, strap-shaped, long and narrow, spirally involute in the bud Stamens 8,

very short ; the 4 alternate with the petals anther-bearing, the others imperfect

and scale-like. Styles 2, short. Capsule opening loculicidally from the top

the outer coat separating from the inner, which encloses the single large and

bony seed in each cell, but soon bursts elastically into two pieces. — Tall shrubs,

with straight-veined leaves, and yellow, perfect or polygamous flowers. (From

aixa, at the same time icith, and jutjAis, an apple-tree ; a name anciently applied

to the Medlar, or some similar tree.)

1. H. Virginiana, L. Leaves obovate or oval, wavy-toothed, somewhat

downy wlien young ; blossiming late in autumn, when the leaves are falling,

and maturing its seeds the next summer.— Damp woods, N. Scotia to Fla.,

west to E. Minn, and La.

2. FOTHERGILLA, L.

Flowers in a terminal catkin-like spike, mostly perfect. Calyx bell-shaped,

the summit truncate, slightly 5 - 7-toothed. Petals none. Stamens about 24,
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borne on the margin of the calyx in one row, all alike ; filaments very long,

thickened at the top (white). Styles 2, slender. Capsule cohering with the

base of the calyx, 2-lobed, 2-celled, with a single bony seed in each cell.—A
low shrub ; the oval or obovate leaves smooth, or hoary underneath, toothed at

the sammit ; the flowers appearing rather before the leaves, each partly covered

by a scale-like bract. (Dedicated to the distinguished Dr. John FothergiU.)

1. F. Gardeni, L. (F. alnifolia, L. f.)— Low grounds, Va. to N. C
April, ]\Iav.

3. LIQUIDAMBAR, L. Sweet-Gum Tree.

Flowers usually moncecious, in globular heads or catkins ; the sterile arranged

in a conical cluster, naked ; stamens very numerous, intermixed with minute

scales ; filaments short. Fertile flowers consisting of many 2-celled 2-beaked

ovaries, subtended by minute scales in place of a calyx, all more or less cohering

together and hardening in fruit, forming a spherical catkin or liead ; the cap-

sules opening between the 2 awl-shaped beaks. Styles 2, stigmatic down the

inner side. Ovules many, but only one or two perfecting. Seeds with a wing-

auffled seed-coat.— Catkius racemed, nodding, in the bud enclosed by a 4-leaved

deciduous involucre. (A mongrel name, from liquidus, fluid, and the Arabic

ambar, amber; in allusion to the fragrant terebinthine juice which exudes

from the tree.)

1. L. Styraciflua, L. (Sweet Gum. Bilste/3.) Leaves rounded,

deeply 5 - 7-lobed, smooth and shining, glandular-serrate, the lobes pointed.—
Moist woods, from Conn, to S. 111., and south to Fla. and Tex. April.— A
large and beautiful tree, with fine-grained wood, the gray bark commonly with

corky ridges on the branchlets. Leaves fragrant when bruised, turning deep

crimscju in autumn. The woody pods filled mostly with abortive seeds, re-

sembling sawdust.

Order 89. HALORAGE^E. (Water-Milfoil Family.)

Aquatic or marsh plants {at least in northern countries), with the incon-

spicuous symmetrical (perfect or unisexual) Jloicers sessile in the axils of

Leaves or bracts, calyx-tuhe coherent icith the ovary (or calyx and corolla

wanting in Callitriche), ichich consists of 2-4: more or less united carpels

(or in Hippuris of only one carpel), the styles or sessile stirjmas distinct.

Limb of the calyx obsolete or very short in fertile flowers. Petals small

or none. Stamens 1-8. Fruit indehiscent, 1-4-cened, with a single

anatropous seed suspended from the summit of each cell. Embryo in the

axis of fleshy albumen ; cotyledons minute.

1. Myriophyllum. Flowers monoecious or polygamous, the parts in fours, with or with-

out iietcals. Stamens 4 or 8, Leaves often whorled, the immersed pinnately dissected.

2 Proserpinaca. Flowers perfect, the parts in threes. Petals none. Leaves alternnte,

the immersed pinnately dissected.

3 Hippuris. Flowers usually perfect. Petals none. Stamen, style, and cell of the ovary

only one. r>eaves entire, in whorl.s.

4. Callitriche. Flowers moncecious. Calyx and petals none. Stamen 1. Ovary 4-celled,

with 2 filiform styles. Leaves entire, opposite.
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1. MYRIOPHYLLUM, Vaill. Watkr-Milfou..

Flowers monoecious or polygamous Calyx of the sterile flowers 4-parted,

of the fertile 4-toothed. Petals 4, or none. Stamens 4-8. Fruit nut-like, 4-

celled, deeply 4-lobed; stigmas 4, recurved.— Perennial aquatics. Leaves

crowded, often whorled ; those under water pinnately parted into capillary

divisions. Flowers sessile in the axils of the upper leaves, usually above water

in summer; the uppermost staminate. (Name from /xvpios, a thousand, and

(pvWov, a leaf, i. e., Milfoil.)

* Stamens 8; petals deciduous ; carpels even; leaves ichorled in threes orJours

1. M. spicatum, L. Leaves all pinnately parted and capillary, except

the Jioral ones or bracts ; these ovate, entire or toothed, and chiejiij shorter than

the flowers, which thus form an interrupted spike. — Deep water, Newf . to N.

Eug. and N. Y., west to Minn., Ark., and the Pacific. (Eu.)

2. M. verticillatuni, L. Floral leaves much longer than thejloivers, pec-

tinate-pinnatijid ; otherwise nearly as n. L— Ponds, etc., common. (Eu.)

* * Stamens 4; petals rather persistent ; carpels 1 -2-rid(jed and roughened on

the hack; leaves whorled ni fours and fives, the lower with capillary divisions.

3. M. heteroph^Uum, I\Iichx. Stem stox\t;foral leaves ovate and lance-

olate, thick, crowded, sharply serrate, the lowest pinuatifid
; fruit obscurelg rough-

ened. — Lakes and rivers, Ont. and N. Y. to Fla., west to Minn, and Tex.

4. M. scabratum, Michx. Stem rather slender ; loAver leaves pinnately

parted with few capillary divisions; floral leaves linear (rarely scattered), pec-

tinate-toothed or cut-serrate ; carpels strongly 2-ridged and roughened on the back.

— Shallow ponds, S. New Eng. to S. C, west to Mo. and La.

* * * Stamens 4; petals rather persistent; carpels even on the back, leaves

chiefly scatter'cd, or ivanting on the flowering stems.

5. M. ambiguum, Nutt. Immersed leaves pinnately parted into about 10

very delicate capillary divisions ; the emerging ones pectinate, or the upper floral

linear and sparingly toothed or entire; flowers mostly perfect: fruit (minute)

smootli.— Ponds and ditches, Mass. to N. J. and Penn. . also in Ind.— Var.

CAPiLiAcEiM, Torr. & Gray, has stems floating, long and very slender, and

leaves all immersed and capillary. Var. lim6sum, Torr., is small, rooting in

the mud, with leaves all linear, incised, toothed, or entire.

6. M. tenelluni, Bigelow. Flowering stems nearly leafless and scape-like

(3-10' high), erect, simple ; the sterile shoots creeping and tufted, bracts

small, entire; flowers alternate, monoecious ; fruit smooth. — Borders of ponds,

Newf. to N. Eng., west to Mich.

2. PROSERPINACA, L. Mermaid-weed.

Flowers perfect. Calyx-tube 3-sided, the limb 3-parted. Petals none. Sta-

mens 3. Stigmas 3, cylindrical. Fruit bony, 3-angled, 3-celled, 3-seeded, nut-

like.— Low, perennial herbs, with the stems creeping at base, alternate leaves,

and small flowers sessile in the axils, solitary or 3 - 4 together, in summer.

(Xame applied by Pliny to a Polygonum, meaning pertaining to Proserpine.)

1. P. palustris, L. Leaves lanceolate, sharply serrate, t\ie lower pectinate

when under water ; fruit sharply angled.— Wet swamps, N. Eng. to Fla.. west

to Minn, and Tex.
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2. P. pectinacea, Lam. Leaves all pectinate, the divisions linear-awl

shaped ; fruit rather obtusely angled.— Sandy swamps, near the coast, Mass.

to Fla. and La.

3. HlPPUmS, L. Mare's Tail.

Flowers perfect or polygamous. Calyx entire. Petals none. Stamen one,

inserted on the edge of the calyx. Style single, thread-sliaped, stigmatic down

one side, received in the groove between the lobes of the large anther. Fruit

nut-like, 1-celled, 1-seeded. — Perennial aquatics, with simple entire leaves in

whorls, and minute flowers sessile in the axils in summer. (Xame from Itttto^,

a horse, and ovpd, a tail.)

1. H. vulgaris, L. Stems simple (1 -2° high) ; leaves in whorls of 8 or

12, linear, acute ; fruit nearly \" long.— Ponds and springs, Penn. to Ind. and

Minn., and northward. (Eu.)

4. CALLITRICHE, L. Water-Starwort.

Flowers monoecious, solitary or 2 or .3 together in the axil of the same leaf,

wholly naked or between a pair of meml)rauaceous bracts. Sterile flower a

single stamen ; filament bearing a heart-shaped 4-celled anther, which bv con-

fluence becomes 1-celled, and opens by a single slit. Fertile flower a single 4-

celled ovary, either sessile or pedicelled, bearing 2 distinct and filiform sessile.

usually persistent stigmas. Fruit nut-like, compressed, 4-lobed, 4-celled, sep-

arating at maturity into as many closed 1-seeded portions. Seed pendulous,

filling the cell; embryo slender, straight or slightly curved, nearly the lengtli

of tlie oily albumen.— Low, slender and usually tufted, glabrous, or beset

with minute (microscopic) stellate scales, with spatulate or linear entire leaves,

both forms of leaves often occurring on the same stem. (Xame from KaKos,

beautiful, and epl^,hair, from the often almost capillary stems.)

* Small annuals,forming tufts on moist soil, destitute of stellate scales: leaves

uniform, very small , ohovate or oblanceolate,3-nerved,croicded : bracts none,

1. C. deflexa, Braun, var. Austini, Hegelm. Stems ^- I' high; fruit

small (I" broad), broader than high, deeply notched above and below, on a

pedicel often nearly of its own length or nearly sessile ; lobes of the fruit nar

rowly winged and with a deep groove between them
;
persistent stigmas shortei

than the fruit, spreading or reflexed ; leaves 1 - 2" long. (C- Austini, Engelm.)

— On damp soil, N. Y. and N. J. to 111., Mo., and Tex. (S. Am.)

* * Amphibious perennials; leaves with stellate scales, tlie floating ones obovate

and 3-nerved, the submersed linear {all uniform and narrow in terrestrial

forms) ; flowers usually between a pair of bracts.

2. C. verna, L. Fruit (^" long) higher than broad, obovate, slightly ob^

cordate, usually thickest at the base, sessile, its lobes sharply keeled or very

narrowly winged above, and with a wide groove between them ; stigmas shorter

than the fruit, almost erect, usually deciduous
;
floating leaves crowded in a

tuft, obovate, narrowed into a petiole.— Common in stagnant waters. New
England to Fla., west to Minn., Tex., and the Pacific. (Eu.)

3. C. heterophylla, Pursh. Fruit smaller, as broad or broader than

high, deeply emarginate, thick, almost ventricose, sessile or nearly so, its lobes
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obtusely angled, witli a small groove between them ; stigmas as long as the

fruit, erect, persistent; floating leaves crowded in a tuft, broadly spatulate,

often retuse, abruptly narrowed into a long petiole.— Stagnant water, Mass.

and N. J. to S. lud. and Mo.

* * * Submersed perennial, icitli numerous uniform linear \-nerved leaves; flow-

ers icithout bracts ; carpels separate nearli/ to the axis.

4. C. autumnalis, L. Stems 3-6' high; fruit large (1" wide or more),

flattened, circular, deeply and narrowly notched, sessile or nearly so, its lobes

broadly winged, and with a very deep and narrow groove between them

;

stigmas very long, reflexed, deciduous ; leaves all linear from a broader base,

retuse or notched at the tip (2-6" long).— W. Mass., Lake Champlaiu and

N. New York, Lake Superior, and westward. (Eu.)

Order 40. MELASTOMACE^S:. (Melastoma Family.)

Plants with opposite 3 - 1-ribhed leaves, and dejinite stamens, the anthers

opening by pores at the apex ; otherwise much as in the Onagraceae.— All

tropical, except the genus

1. RH E X I A, L. Deer-Grass. Meadow-Beauty.

Calyx-tube urn-shaped, coherent with the ovary below, and continued above

it, persistent, 4-cleft at the apex. Petals 4, convolute in the bud, oblique, in-

serted along with the 8 stamens on the summit of the calyx-tube. Anthers

long, 1 -celled, inverted in the bud. Style 1 ; stigma \. Capsule invested by

the permanent calyx, 4-celled, with 4 many-seeded placenta projecting from

the central axis. Seeds coiled like a snail-shell, without albumen.— Low per-

ennial herbs, often bristly, with mostly sessile 3 - 5-nerved and bristly-edged

leaves, and large showy cymose flowers ; in summer ; the petals falling early.

(A name in Pliny for some unknoAvn plant, probably from pri^is, a crevice, from

the place of growth.)

* Anthers linear, curved, ivith a minute spur on the back at the attachment of the

filament above its base ; flowers cymose, peduncled.

1. E. Virginica, L. Stem square, with wing-like angles; leaves oval-

lanceolate, sessile, acute ; calyx-tube and pedicels more or less hispid with gland-

tipped hairs; petals bright purple.— Sandy swamps ; coast of Maine to Fla.,

Avest to northern X. Y., Ind., Mo., and La. Slender rootstocks tuberiferous.

2. R. aristosa, Britt. Branches somewhat wing-angled ; leaves linear-

oblong, sessile, not narrowed at base, naked or very sparsely hairy ; hairs of

the calyx mostly below tlie throat, not gland-tipped
;
petals sparsely villous,

bright purple.— Egg Harbor City, N.J. {J. E. Peters); also Sumter Co.,

S. C. (J. D. Smith).

3. R. Mariana, L. Stems cylindrical ; leaves linear-oblong, narrowed

below, mostly petiolate
,
petals paler.— Sandy SAvamps ; N. J. to Fla., west

to Mo. and La.

* * Anthers oblong, straight, without any spur ; flowers few, sessile.

4. R. ciliosa, Michx. Stem square, glabrous; leaves broadly ovate,

ciliate with long bristles ; calyx glabrous.— Md. to Fla. and La.>
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Order 41. LYTHKACE^E. (Loosestrife Family.)

Herbs, with mostly opposite entire leaves, no stipules, the calyx enclosing

hut free from the 1 -A-celled many-seeded ovary and membranous capsule,

and bearing the 4-7 deciduous petals and 4-14 stamens on its throat ; the

latter lower down. Style 1 ; stigma capitate, or rarely 2-lobed.— Flowers

axillary or whorled, rarely irregular, perfect, sometimes dimorphous or

even trimorphous, those on different plants with filaments and style re-

ciprocally longer and shorter. Petals sometimes wanting. Capsule often

1-celled by the early breaking away of the thin partitions
;
placentse in the

axis. Seeds anatropous, without albumen.— Branches usually 4-sided.

* Flowers regular or nearly so.

-^ Flowers mostly solitary in the axils of the leaves, sessile or nearly so.

1. Didiplis. Calyx short, without appendages. Petals none. Stamens 4. Capsule inde-

hiscent. Small aquatic.

2. Rotala. Calyx short, the sinuses appendaged. Petals and stamens 4. Capsule septi-

cidal, with 3-4 valves.

3. Ammannia. Flowers not trimorphous. Petals generally 4 or none. Stamens 4. Cap-

sule bursting irregularly.

•— *-- Flowers in 3 - many-flowered axillary cymes (rarely solitary).

4. Liytliriim. Calyx tubular. Petals usually 6. Stamens mostly 6 or 12. Flowers

cymose-spicate in one species.

5. Decodon. Flowers trimorphous. Petals 5 (rarely 4) Stamens 8-10. Capsule 3-4-

valved, loculicidal.

* Flowers irregular and unsymmetrical, with 6 petals and 11 stamens.

6. Cuphea. Calyx sjmrred or enlarged on one side at base. Petals unequal.

1. DIDIPLIS, Raf. AV.\ter Purslane.

Calyx short-campanulate or semiglobose, with no appendages at the sinuses

(or a mere callous point). Petals none. Stamens 4, short. Capsule globular,

indehiscent, 2-celled.— Submersed aquatic (sometimes terrestrial), rooting in

the mud, with opposite linear leaves, and very small greenish flowers solitary

in their axils. (" Didiplis means two doubling ;
" from S/s, twice, and SiirAoos,

double.)

1. D. linearis, Raf. Leaves when submersed elongated, thin, closely

sessile by a liroad base, when emersed shorter and contracted at base ; calyx

with broad triangular lobes ; style very short ; capsules very small. (Amman-
nia Nuttallii, Gray.) — From Minn, and Wise, to Tex.^ east to N. C. and Fla.

2. ROTALA, L.

Calyx short-campanulate or semiglobose, vvith tooth-like appendages at the

sinuses (abnormally, in our species). Petals 4 (in ours). Stamens 4, short.

Capsule globular, 4-celled, septicidal, the valves (under a strong lens) trans-

versely and densely striate. (Xame a diminutive of rota, a wheel, from the

whorled leaves of the original species.)

1 . R. raill6sior, Koehne. Leaves tapering at base or into a short petiole,

linear-oblanceolate or somewhat spatulate; flowers solitary (rarely 3) in the

axils and sessile ; accessory teeth of calyx as long as the lobes or shorter.
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(Ammannia humilis, .l//c7ij-.)— Low or wet ground, Mass. to Fla., west to

Ind., Kau., and Tex.— With Amraannia-like habit, an exception in the genus.

3. AMMANNIA, Houston.

Flowers in 3 - many-flowered axillary cymes. Calyx globular or Viell-shaped,

4-angled, 4-toothed, usually with a little horn-shaped appendage at each sinus.

Tetals 4 (purplish), small and deciduous, sometimes wanting. Stamens 4-8.

Capsule globular, 2 -4-celled, bursting irregularly.— Low and inconspicuous

smooth herbs, Avith opposite narrow leaves, and small flowers in their axils,

])roduced all summer. (Named after Pan! Ammann, a German botanist ante-

rior to Linnseus.)

1. A. COCCinea, Rottl). Leaves linear-lanceolate (2-3' long), with a

broad auricled sessile base ; cymes subsessile, dense
;
petals purplish ; stamens

more or less exserted; style usually slender; capsule included. (A. latifolia,

Gray, Manual, not L.) — N. J. to Fla., west to S. Ind., Kan., and Tex. Tlie

style varies much in length, sometimes in the same specimen. Apparently

the more developed form of the southern A. latifolia, Linn., which, as limited

by Koehue, has apetalous flowers, with included stamens and short style.

4. LYTHRUM, L. Loosestrife.

Calyx cylindrical, striate, 5- 7-toothed, with as many little processes in the

sinuses. Petals .5 - 7. Stamens as many as the petals or twice the number,

inserted low down on the calyx, commonly nearly equal. Capsule oblong, 2-

celled.— Slender hei'bs, with opposite or scattered mostly sessile leaves, and

purple (rarely white) flowers; produced in summer, (Name from KvOpou,

blood ; perhaps from the styptic properties of some species.)

* Stamois and petals 5 - 7
;
Jloicers small, solitari/ and nearl/i sessile in the axils

of the mostlij scattered upper leaves; proper calyx-teeth often shorter than the

intermediate processes ; plants smooth.

1

.

L. Hyssopifolia, L. Low annual (6 - 10' high), pale ; leaves oblong-

iinear, obtuse, longer than the inconspicuous flowers
;
petals pale-purple ; sta-

mens usually 4-6, included.— Marshes, near the coast, Maine to N. J. (Eu.)

2. L. lineare, L. Stem slender and tall (3-4° high), Inishy at top, ivith

2 margined angles ; leaves linear, chiefly opposite ; petals whitish ; flowers with

6 included stamens and a short style, or the stamens exserted and style short

;

ovary on a thick short stalk; no fleshy hypogynons ring.— Brackish marshes,

N. J. to Fla. and Tex.

3. L. alatum, Pursh. Tall and wand-like perennial ; branches with ma?--

giued angles; leaves oJ>long-ovate to linear-lanceolate, acute, ivith a cordate or

rounded base, the upper mostly alternate ; calyx 2-4" long ; petals rather large,

deep-purple; stamens of the short-styled flowers exserted; fleshy hypogynons

ring pronunent.— Ont. to Minn., south to Ga., Ark., and Col. ; also near Boston.

* * Stamens 12 {rarely 8 or 10), ticice the number of the petals, 6 longer and 6

shorter ; floivers large, crowded and whorled in an interrupted spike.

Ij. SalicXria, L. (Spiked Loosestrife.) More or less downy and tall

;

leaves lanceolate, heart-shaped at base, sometimes whorled in threes ; flowers

purple, trimorphous in the relative lengths of the stamens and style.— ^Yet

meadows, X. Scotia to Del. (Nat. from Eu.)
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6. DECODON", Gmel. Swamp Loosestrife.

Calyx short, broadly bell-shaped or hemispherical, with 5-7 erect teeth, and

-IS many longer and spreading horn-like processes at the sinuses. Petals 5.

Stamens 10 (rarely 8), exserted, of two lengths. Capsule globose, 3 - 5-celled,

.oculicidal.— Perennial herbs or slightly shrubby plants, with opposite or

whorled leaves, and axillary clusters of trimorphous flowers. (Name from

8«Ka, ten, and dSovSf tooth.)

1. D. vertieill^tus, Ell. Smooth or downy; stems recurved (2-8°

long), 4-6-sided; leaves lanceolate, nearly sessile, opposite or whorled, the

upper with clustered flowers in their axils on short pedicels; petals 5, wedge-

lanceolate, rose-purple (^' long) ; stamens 10, half of them shorter. (Xesaja

verticillata, HBK.) — Swampy grounds, N. Eng. to Fla., west to Out., Minn.,

and La. Bark of the lower part of the stem often spongy-thickened.

6. CUPHEA, Jacq.

Calyx tubular, 12-ribbed, somewhat inflated below, gibbous or spurred at the

base on the upper aide, 6-toothed at the apex, and usually with as many little

processes in the sinuses. Petals 6, very unequal. Stamens mostly 12, approxi-

mate in 2 sets, included, unequal. Ovary with a curved gland at the base next

the spur of the calyx, 1 - 2-celled ; style slender ; stigma 2-lobed. Capsule ob-

long, few-seeded, early ruptured through one side.— Flowers solitary or race-

mose, stalked. (Name from Kvcpos, gibbous, from the shape of the calyx.)

1. C. viscosissima, Jacq. (Clam^iy Cuphea.) Annual, very viscid-

hairy, branching ; leaves ovate-lanceolate
;
petals ovate, short-clawed, purple

;

seeds flat, borne on one side of the placenta, which is early forced out of the

ruptured capsule.— Dry fields, R. I. to Ga., west to Kan. and La.

Order 42. ONAGRACE.^. (Evening-Primrose Family.)

Herbs, loith A-mei'ous (sometimes 2-S- or 5- 6-merous) perfect and sym-

metrical Jlowers ; the tube of the calyx cohering with the 2-4-celled ovary,

its lobes valvate in the bud, or obsolete , the petals convolute in the bud, some-

times wanting; and the stamens as many or twice as many as the petals or

calyx-lobes, inserted on the summit of the calyx-tube. Style single, slen-

der; stigma 2-4-lobed or capitate. Pollen grains often connected by

cobwebby threads. Seeds anatropous, small, without albumen.— ^Mostly

herbs, -vrith opposite or alternate leaves. Stipules none or glandular.

* Parts of the flower iu fours or more,

t- Fruit a many-seeded pod, usually loculicidal.

** Calyx-limb divided to the summit of the ovary, persistent.

i. Jussisea. Petals 4 -6. Stamens twice as many. Capsule elongated.

i. Liudvvigia. Petals 4 or none. Stamens 4. Capsule short.

+ -H- Calyx-tube prolonged beyond the ovai-y (scarcely so in n 3) and deciduous from it

Flowers 4-merous.

3. Epllobium. Seeds silky-tufted. Flowers small, not yellow. Lower leaves often

opposite.

4. CEnothera. Seeds naked. Flowers mostly yellow. Leaves alternate
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I- H- Fruit dry and indehiscent, 1-4-seeded. Leaves alternate.

5. Oaura. Calyx-tiibe obconical. Filaments appendaged at base.

G. Stenosiphon. Calyx-tube (iliforra. Filaments not appendaged.

* * Parts of the flower in twos. Leaves opposite.

7 Circsea. Petals 2, obcordate or 2-lobed. Stamens 2. Fruit 1 -2-seeded, bristly.

1. JUSSI^A, L.

Calyx-tube elongated, not at all prolonged beyond the ovary ; the lobes 4 - (3,

herbaceous and persistent. Petals 4-9. Stamens twice as many as the petals.

Capsule 4 - 6-celled, usually long, opening between the ribs. Seeds very nu-

merous.— Herbs (ours glabrous perennials), with mostly entire and alternate

leaves, and axillary yellow flowers, in summer. (Dedicated to Bernard de

Jussieii, the founder of the Natural System of Botany.)

1. J. deCTirrens, DC. Stem erect (1-2° high), branching, winged by the

decurrent lanceolate leaves ; calyx-lohes 4, as long as the petals ; capsule oblong-

club-shaped, iving-angled ; seeds in several rows in each cell. — Wet places, Va.

to Fla., west to S. 111., Ark., and La.

2. J. r^pons, L. Stem creeping , or floating and rooting; leaves oblong,

tapering into a slender petiole ; flowers large, long-peduncled ; calijx-lobes and

obovate petals 5 ;
pod woody, cylindrical, with a tapering base ; seeds quadrate,

in 1 row in each cell, adherent to the spongy endocarp.— In water, 111. and

Ky. to E. Kan., Ark., and Tex.

2. LUDWIGIA, L. False Loosestrife.

Calyx-tube not at all prolonged beyond the ovary ; the lobes 4, usually per-

sistent. Petals 4, often small or wanting. Stamens 4. Capsule short or

cylindrical, many-seeded. Seeds minute, naked.— Perennial herbs, with axil-

lary (rarely capitate) flowers, through summer and autumn. (Named for C. G.

Ludwig, Professor of Botany at Leipsic, contemporary with Linnaeus.)

* Leaves all alternate, sessile or nearly so.

^Flowers peduncled in the upper axils, ivith conspicuous yellow petals (4-8"

long), equalling the ovate or lanceolate foliaceous lobes of the calyx.

1. L. alternifolia, L. (Seed-box.) Smooth or nearly so, branched

(3° high); leaves lanceolate to linear-lanceolate, acute or pointed at both ends;

capsules cubical, rounded at base, wing-angled.— Swamps, E. Mass. to Fla.,

west to Mich., E. Kan., and La.

2. L. hirtella, Raf. Hairy all over; stems nearly simple (1 -2° high)

;

leaves oblong, or the upper lanceolate, blunt at both ends ; capsules nearly as in the

last, but scarcely wing-angled.— Moist pine barrens, N. J. to Fla. and Tex.

•1- •*- Flowers small, sessile (solitary or sometimes clustered) in the axils, with very

small greenish petals (in n. 5) or mostly none ; leaves mostly lanceolate or linear

on the erect stems (1 - 3° high) and numeroiis branches ; but prostrate or creep-

ing sterile shoots often produced from the base, thickly beset icith shorter ob

ovate or spatulate leaves. (Our species glabrous, except n. 3.)

3. L. sphaerocarpa, Ell. Minutely pubescent, especially the calyx, or

nearly glabrous; leaves lanceolate or linear, acute, tapering at base, those

of the runners obovate with a wedge-shaped base and glandular-denticulate

:
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bractJets minute, obsolete, or none; capsules globular or depressed (sometimes

acute at base), not longer than the calyx-lobes (less than 2" long).— AVater or

wet swamps, E. Mass. to Fla. and La. Bark ])elow often spongx -thickened.

4. L. polycarpa, Short & Peter. Leaves narrowly lanceolate, acute at

both ends, those of the runners oblong-spatulate, acute, entire ; hractlets linedr-

awl-shaped and conspicuous on the base of the Ai-sided somewhat top-shaped cap-

sule, which is longer than the calyx-lobes.— Wet places, E. Mass. and Conn,

to Mich., Minn., E. Kan., and Ky.

5. L. linearis, Walt. Slender, mostly low ; leaves narrowly linear, tliose

of the short runners obovate ; minute petals usually present ; bractlefs minute at

the base of the elongated top-shaped 4:-sided capsule, which is 3" long and much
longer than the calyx-lobes.— Bogs, pine barrens of N. J., and southward.

6. L. cyllndrica, Ell. Much branched ; leaves oblong- or spatulate-

lanceolate, much tapering at the base or even petioled ; bractlets verij minute at

the base of the ci/lindrical capsule, which is 3" long, and several times exceeds

the calyx-lobes.— Swamps, S. 111. to Fla. and Tex.

* * Leaves all opposite ; stems creeping or floating.

7. L. pallistris, Ell. (Water Purslane.) Smooth; leaves ovate or

oval, tapering into a slender petiole
;
petals none, or small and reddish when

the plant grows out of water ; calyx-lobes very sliort ; capsules oblong, 4-sided,

not tapering at base, sessile in the axils (2" long).— Ditches, common. (En.)

8. L. arcuata, Walt. Smooth, small and creeping ; leaves oblanceolate,

nearly sessile ; flowers solitary, long-peduncled
;
petals yellow, exceeding the

calyx (3" long) ; capsules oblong-club-shaped, somewhat curved {Y long).—
Swamps, Va. tc Fla.

3. EPILOBIUM, L. Willow-herb.

Calyx-tube not or scarcely prolonged beyond the ovary ; the limb 4-cleft

or -parted, deciduous. Petals 4. Stamens 8 ; anthers short. Capsule linear,

many-seeded. Seeds with a tuft of long hairs at the end.— Mostly perennials,

with nearly sessile leaves, and violet, purple, or white flowers ; in summer. A
large genus, many of its species of difiicult limitation. The following provi-

sional arrangement has been made by I'rof. W. Tre lease, mainly in accord-

ance with Haussknecht's revision of the genus. (Name composed of iirl, upon,

and \bfiiov, a little pod.)

§ 1. Flowers large, purple, in a long raceme; cali/x-limh deeplij parted ; petals

entire; stamens and style successively defiexed ; stigma of 4 long lobes.

1. E. angUStifdlium, L. (Great Willow-herb. Fire-weed.) Stem

simple, tall (4-7°) ; leaves scattered, ample, lanceolate, nearly entire.— Low
grounds, especially in newly cleared lands ; N. Eng. to X. C, west to Minn,

and E. Kan., and far north and westward. (Eu., Asia.)

§ 2. Flowers mostly small and corymbed or panicled ; calyx-limb 4-cleft; petals

mostly deeply notched ; stamens and style erect.

* Stigma 4-parted ; stem terete.

E. HiRstTTTM, L. Densely soft-hairy, stout, branching (3 - .5° high) ; leaves

mostly opposite, lance-oblong, serrulate, sessile flowers in the upper axils or
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in a leafy short raceme
;
petals 6" long, rose-purple.— Waste grounds, Mass.

to N. Y. and Ont, (Nat. from Eu.)

* * Stigma clavate ; stem, terete, without decurrent lines [or with traces in n. 2) ;

leaves numerous, the lower opposite, subentire, ivith revolute margins.

2. E. lineare, Muhl. Usually much branched above and minutely hoary-

pubescent, 1 - 2° high ; leaves linear-lanceolate, tapering to a short but distinct

petiole, acutish ; flowers numerous, pale ; capsules hoary, ou pedicels as long

as the leaves. (E. palustre, var. lineare, Grag, mainly.) — Bogs, N. Eng. to

I'enn., Iowa, and northward.

3. E. strictum, Muhl. Erect, 1 - 2\° high, densely beset with soft spread-

ing somewliat glandular white hairs ; leaves broader, more obtuse and with

evident veins, very short-petioled or sessile
;
pubescence of the capsule soft and

spreading. (E. molle, Torr.) — Bogs, Mass. to Minn., south to Va. and 111.

* * Stigma clavate ; stem somewliat quadrangular with 2-4 ridges or hairy lines

decurrent from some of the leaves.

->- Tall and mostly branching, many-flowered ; leaves rather large, toothed, not

revolute, the lower opposite; seeds papillose.

4. E. color^tum, Muhl. Somewhat hoary-pubescent above ©r gland-

ular, 1 - 3*^ high ; leaves lanceolate, sharply serrulate or denticulate, acute, nar-

rowed to conspicuous petioles ; flowers pale, more or less nodding
; peduncles

shorter than the leaves ; seeds dark, unappendaged ; coma cinnamon-color.—
Wet places, common.

5. E. adenocaulon, Haussk. Differs in its more glandular pubescence

above, the often blunter and less toothed leaves abruptly contracted to shorter

petioles, flowers erect, paler seeds with a slight prolongation at top, and a

merely dingy coma.— AVet places through the Northern States.

6. E. glandulosum, Lehm. Subsimple
;
pubescence above not gland-

ular ; leaves ovate-lanceolate, mostly abruptly rounded to a sessile base ana
more glandular-toothed ; seeds larger.— Canada to the mountains of N. C.

(fide Haussknecht). (Asia.)

-t- -t- Mostly low, slender and simple (except forms ofn. 10) ,• leaves chiefly op-

posite, less toothed ; flowers few, nodding ; seeds appendaged at the apex.

w- Seeds areolate but not papillose ; leaves not revolute.

7. E. anagallidifolium, Lam. Glabrate, a span high or less ; leaves

erect or ascending, al)uut equalling the internodes, elliptical-oblong to narrowlv

obovate, entire or tlie upper denticulate, tapering to short petioles ; flowers

purple ; sepals rather obtuse ; capsules glabrous on peduncles exceeding the

leaves.— White Mts. and Adirondacks (fde Haussknecht). (Eu.)

8. E. lactiflorum, Haussk. Glabrous except the pubescent lines, 6 - 12'

high, with elongated internodes; leaves elliptical or the lowest round-obovate,

slightly repand-denticulate, obtuse, tapering into mostly elongated petioles
;

flowers smaller, white ; sepals more acute ; seeds more prominently append-

aged.— White Mts., and northward (Jide Haussknecht). (Eu.)

++ •*-<• Seeds papillose-roughened

.

9. E. Horneinanni, Keichenb. Glabrate, 8 - 1
8' high ; leaves mostly

horizontal, ovate, the ui)per acutish, remotely denticulate, abruptly contracted
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to winged petioles, not revolute ; seeds often only slightly roughened, short

and shortly appeudaged. (E. alpinum, Man.) — AVhite >\Its., dells of the Wis-

consin River (Lapham), and northward. (Eu.)

10. E. pallistre, L. Slender, 1° high or less, often branched, finely pu-

bescent; leaves erect or ascending, about equalling or longer titan the inter-

nodes, sessile, linear to linear-lanceolate or elliptic-oblong, obtuse, with revolute

margins ; capsules pubescent to nearly glabrous, mostly shorter than the slen-

der peduncles ; seeds fusiform, with long beak. (E. palustre, var. lineare, Man.,

in part.) — Fenn. to Minn, and the White Mts., north and westward. (Eu.)

4. OENOTHERA, L. Evening Primrose.

Calyx-tube prolonged beyond the ovary, deciduous ; the lobes 4, reflexed.

Petals 4. Stamens 8 ; anthers mostly linear and versatile. Capsule 4-valved.

many-seeded. Seeds naked.— Leaves alternate. Flowers yellow, white or

rose-color. (An old name, of unknown meaning, for a species of Epilobium.)

§ 1. Stigma-lobes linear, elongated {except in n. 7); calyx-tube linear, slightly

dilated at the throat ; anthers linear.

* Caulescent annuals or biennials ; flowers erect in the bud, nocturnal, yelloiv, the

calyx-tips free ; capsules sessile, coriaceous ; seeds in two rows in each cell.

i- Flowers in a leafy spike ; capsules stout, oblong, slightly narrowed above.

1. CE. biennis, L. (Comivion Evening Primrose.) Rather stout, erect

(1 - 5° high), usually simple, more or less pubescent and hairy; leaves lanceolate

to oblong- or rarely ovate-lanceolate (2 - 6' long), acute or acuminate, repandly

denticulate, the lowest petioled ; calyx-tube 1 - 2^' long, the tips of the sepals

contiguous
;
petals i - f

' long ; capsule more or less pubescent or hirsute.—
Throughout the U. S. — Var. cruciXta, Torr. &, Gray, with small narrow

petals, appears to be merely a rare garden (?) sport. E. Mass.

Var. grandiflora, Lindl., has petals as long as the calyx-tube (1-2^

long).— Same range as the type, but not so common east.

2. CE. Oakesiana, Robbins. Annual, more slender, not hairy, the pu-

berulence mainly appressed ; calyx-tips not contiguous at base ; otherwise

nearly as in the typical form of the last. (CE. biennis, var. Oakesiana, Gray.)

— Dry places, E. Mass., R. I., and Conn.

H- •)- Flowers in a leafy spike or axillary ; capsides linear.

3. CE. rhombipetala, Nutt. Rarely branching, appressed-puberulent

and subcanescent ; leaves narrowly lanceolate, acuminate, denticulate, the

lowest attenuate to a petiole and rarely pinnatifid, diminishing upward into

tlie close, elongated, conspicuously bracted spike , calyx silky-cauescent (tube

1^' long) ;
petals rhombic-ovate (6 - 10' long).— Ind. to Minn, and Ark.

4. CE. humiftisa, Nutt. Stems decumbent or ascending (|- 2° long)

;

hoary-puhescent icith short dense appressed hairs; leaves narrowly lanceolate or

oblanceolate (i- 1' long), sparingly repand-dentate or entire, the radical leaves

pinnatifid, the floral not reduced; capsule -^-1' long, silky, curved; seeds

smooth.— On the sea-coast, N. J. to Fla.

5. (E. sinuata, L. Stems ascending or decumbent, simple or branched

(1° high or more), luore or less strigose-piibescent and puberuleut ; leaves oblong

or lanceolate (1 -2' long), sinuately toothed or often pinnatifld, the floral simi-
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lar; capsule I -\Y long; seeds strongly pitted.— X.J. to Fla., west to E. Kan
and Tex. Very variable.

* * Caulescent perennial ; flowers axillary, nodding in the bud, ivhite turning

rose-color; capsules sessile, linear; seeds in a single row.

fi. CE. albicatllis, Nutt. Stems erect (^-4° high), simple or branched,

wliite and often shreddy, glabrous or puberulent ; leaves linear to oblong-lan-

ceolate (1-3' long), entire or repaud-denticulate, or sinuate-pinnatifid toward

the base; calyx-tips free, throat naked; pods ^-2' long, often curved or

twisted ; seeds lance-linear, smooth.— W. Minn, to N. Mex., and westward.

* * * Caulescent ; flowers diurnal, yellow and erect in the bud {except in n. 11 ) ;

capsides obovate or clavate, quadrangular, the valves ribbed and the angles

more or less strongly loinged {except in n. 7).

7. CE. linifolia, Xutt. Annual or biennial, erect, very slender, simple

or diffuse (6-15' high), glabrous, the branchlets and capsules puberulent;

radical leaves oblanceolate, cauline linear-flliform -^-I'long; spikes loosely

tiowered ; corolla 2 - 3" long ; stigmas short ; capsules obovate to obloug-clavate,

2 - 3'' long, not winged, nearly sessile.— 111. to E. Kan., La., and Tex.

8. CE. pumila, L. Biennial, puberulent, 1-2° high; leaves mostly gla-

brous, entire, ol)tuse, the radical spatulate, the cauline narrowly oblanceolate

;

flowers loosely spiked; corolla 4-12" long; capsule ^/«6rows, oblong-clavate,

3 - 6'' long, sessile or on a short pedicel, slightly winged. (Incl. CE. chrysantha,

Michx.) — Dry fields, N. Scotia to N. J., west to ^linn. and Kan. June.

9. CE. fruticosa, L. (Sundrops.) Biennial or perennial, erect, often

tall and stout (1-3° liigh
)

, villous-pubescent or puberulent or nearly glabrous

;

leaves oblong- to linear-lanceolate, mostly denticulate ; raceme corymbed or loose :

petals 9- 12" long; capsule subsessile or ivith a pedicel shorter than itself, promi-

nently ribbed and strongly ivinged.— Common and very variable.

Var. linearis, Watson. Leaves linear to linear-lanceolate ; capsule usually

shorter than the pedicel, rather less broadly winged. (CE. linearis of Man., in

part. CE. riparia, Xutt.) — Conn, to Fla., west to Mo. and La.

Var. humifusa, Allen. Low, decumbent, somewhat woody, diffusely

branched, puberulent ; branches slender, flexuous ; leaves narrow ; flowers

few, small; capsules pubescent, about equalling the pedicel. (CE. linearis of

Man., in part.)— Suffolk Co., L. Island.

10. CE. glauca, Michx. Perennial, erect (2-3° high), glabrous and glau-

cous ; leaves ovate to ot'afe-oWo«(7 (2-4' long), repand-denticulate
;
y?o?rers in

short leafy corymbs; petals 9-15''' long ; capsule glabrous, ovoid-oblong, i'e?'j/

broadly winged, usually abruptly contracted into a pedicel equalling or shorter

than itself.— Mountains of Va. to Ala., west to Ky. and E. Kan.

11. (E. speciosa, Xutt. Perennial, erect or subdecumbent, finely pu-

bescent ; leaves oblong-lanceolate to linear, repand-denticulate, or more or less

deeply sinuate-pinnatifid
; flowers large, ivhite or rose ; capsule clavate-obovate,

strongly 8-ribbed, rigid, acute, stoutly pedicelled.— Mo. to Kan. and Tex.

* * * * Capsule oblong to ovate or orbicular, broadly winged, rigid and sessile.

+- Acaulescent or nearly so ; flowers white or rose-color.

12. CE. triloba, Nutt. Biennial or perennial, nearly glabrous; leaves

2-10' long, somewhat ciliate, long-petioled, runcinate-pinnatifid or oblanceo-
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late and only sinuate-toothed ; calyx-tips free, the tube slender (2-4' long);

petals 6- 12" long; capsule ovate, i- T long, strongly winged, net-veined.

—

Ivy. to Miss, and Tex., west to the Pacific.

Var. (?) parvifl6ra, Watson. Flowers very small (1-2' long), fertilized

in the bud and rarely fully opening; fruit abundant, forming at length a

densely crowded hemispherical or cylindrical mass nearly 2' in diameter and

often 2-3' high.— Plains of Kan. and Neb.

-t- -(- Low caulescent perennials ; flowers axillary, yellow.

13. CE. Missouriensis, Sims. Stems decumbent; pubescence short

and silky, closely appressed, sometimes dense or wholly wanting ; leaves thick,

oval to linear, mostly narrowly lanceolate (2-5' long), acuminate, entire or

repand-denticulate ; calyx-tube 2-5' long
;
petals broad, 1 - 2^' long ; capsules

orbicular, very broadly Avinged (1-3' long).— Mo. and Kan. to Tex.

14. CE. Fremontii, Watson. Hoary with appressed silky pubescence;

leaves linear, pointed, entire ; calyx-tube 1-2' long; petals ^-1' long; cap-

sule hoary, oblong, narrowed at base, 9" long.— Central Kan.

§ 2. Stigma discoid ; calyx-tube more broadly dilated above; anthers oblong-

linear ; capsxde mostly sessile, linear-cylindric ; perennial, somewhat woody,

with axillary yellow flowers.

15. CE. Hartw^gi, Benth., var. lavandulsefolia, Watson. Stems

numerous from a woody base, 3-6' high ; leaves numerous, hoary-puberulent,

mostly linear, j-l'long; calyx-tube 1-2' long; capsule 8-10" long.— Cen-

tral Kan. to Col. and X. Mex.

16. CE. serrulata, Nutt. Slender (3-15' high), simple or branched,

canescent or glabrous; leaves linear to lanceolate (1-3' long), irregularly and

sharply denticulate ; calyx-tube broadly funnelflorm (2 - 4" long), strongly nerved
;

petals broadly obovate (3-4" long), crenulate; capsule 9-15" long.— Wise,

and Minn, to Mo., Tex., and N. Mex.

5. GAURA, L.

Calyx-tube much prolonged beyond the ovary, deciduous ; the lobes 4 (rarely

3), reflexed. Petals clawed, unequal or turned to the upper side. Stamens

mostly 8, often turned down, as is also the long style. A small scale-like ap-

pendage before the base of each filament. Stigma 4-lobed, surrounded by a

ring or cup-like border. Fruit hard and nut-like, 3-4-ribbed or angled, inde-

hiscent or nearly so, usually becoming 1-celled and 1 - 4-seeded. Seeds naked.

— Leaves alternate, sessile. Flowers rose-color or white, changing to reddish

in fading, in spikes or racemes, in our species quite small (so that the name,

from yavpos, superb, does not seem appropriate).

* Fruit sessile or nearly so.

1- G. biennis, L. Soft-hairy or downy (3-8° high) ; leaves oblong-lanceo-

late, denticulate ; spikes wand-like ; fruit oval or oblong, acute at both ends, 2 - 3"

long, ribbed, downy.— Dry banks, N. Y. to Minn., and southward. Aug.

2. G. parviflora, Dougl. Soft-villous and puberulent, 2-5° high ; leaves

ovate-lanceolate, repand-denticulate, soft-pubescent ; spikes dense ; fruit oblong-

clavate, narrowed to both ends, 4-ncrved, obtusely angled above, 3 - 4" long.

— Mo. to La. and westward.
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3. G. COCCinea, Nutt. Canescent, puberulent or glabrate (6-12' higli),

very leafy ; leaves lanceolate,Unear-oblong or linear, repaud-deuticulate or entire
;

flowers in simple spikes, rose-color turning to scarlet; fruit terete below, 4-sided

and broader above, 2-3" long.— Minn, to Kan., and westward.

* * Fruit slender-pedicelled.

4. G. filipes, Spach. Nearly smooth; stem slender (2-4° high) ; leaves

linear, mostly toothed, tapering at hase ; branches of the panicle very slender,

naked ; fruit obovate-club-shaped, 4-angled at the summit.— Open places, Va,

to ria., west to 111., Kan., and Ark.

6. STENOSIPHON, Spach.

Calyx prolonged beyond the ovary into a filiform tube. Filaments (8) not

appendaged at base. Fruit 1-celled, 1 -seeded. Otherwise as Gaura, which it

also resembles in habit. (From crrevos, narrow, and cricpuv, a tube.)

1. S. virgatus, vSpach. Slender, 2-4° high, glabrous, leafy, leaves nar-

rowly lanceolate to linear, pointed, entire, much reduced above ; flowers nu-

merous in an elongated spike, Avhite, Y ^o^g j fruit pubescent, oblong-ovate,

8-ribbed, small.— E. Kan. to Col. and Tex.

7. CmCJSA, Tourn. Exchaxter's Nightshade

Calyx-tube slightly prolonged, the end filled by a cup-shaped disk, deciduous

;

lobes 2, reflexed. Petals 2, inversely heart-shaped. Stamens 2. Fruit inde-

hiscent, small and bur-like, bristly with hooked hairs, 1 - 2-celled ; cells 1-seeded.

— Low and inconspicuous perennials, in cool or damp woods, with opposite thin

leaves on slender petioles, and small whitish flowers in racemes, produced in

summer. (Named from Circe, the enchantress.)

1. C. Lutetiana, L. Taller (1-2*^ high) ; leaves ovate, slightly toothed
;

bracts none ; hairs of the roundish 2-celled Jruit bristly.— Very common. (Eu.)

2. C. alpina, L. Lou- (3-8' high), swoo^A and weak ; leaves heart-shaped,

thin, shining, coarsely toothed ; bracts minute ; hairs of the obovate-oblong 1-celled

fruit soft and slender.— Deep woods, N. Eng. to Ga., Ind., and Minn. (Eu.)

Order 43. LOASACE^E. (Loasa Family.)

Herbs, with a rough or stinging pubescence, no stipules, the calyx-tube

adherent to a 1-celled oimry with 2 or 3 parietal placentce ;— represented

here only by the genus

1. MENTZELIA, Plumier.

Calyx-tube cylindrical or club-shaped ; the limb 5-parted, persistent. Petals

5 or 10, regular, spreading, flat, convolute in the bud, deciduous. Stamens in-

definite, rarely few, inserted with the petals on the throat of the calyx. Styles

3, more or less united into one ; stigmas terminal, minute. Capsule at length

dry and opening by valves or irregularly at the summit, few -many-seeded.

Seeds flat, anatropous, with little albumen.— Stems erect. Leaves alternate,

very adhesive by the barbed pubescence. Flowers terminal, solitary or cymose-

clustered. (Dedicated to C. ^fentzel, an early German botanist.)
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* Seeds feic, ohlong, not ivinged ; petals 5, )wt large; Jilaments all filiform.

1. M. oligosperma, Nutt. Rough and adhesive (1-3° high), much

branched, the brittle branches spreading ; leaves ovate and oblong, cut-tootlied

or angled, often petioled ; flowers yellow (7 - 10" broad), opening in sunshine

;

petals wedge-oblong, pointed; stamens 20 or more; capsule small, about 9-

seeded.— Prairies and plains, 111. to Kan. and Col., south to Tex.

* * Seeds numerous, rounded and icing-margined ; petals 10, large and showg

;

outer filaments petaloid in n. 3; capsule large, ohlong ; leaves sessile.

2. M. ornata, Torr. & Gray. Stout, 1 - 2° liigli ; leaves oblong-lanceolate,

deeply repand-tootlied or pinnatifid, the segments acute ; calyx-tube leafy-brac-

teate
;
petals 2-3' long, yellowish-white ; filaments all filiform or the outer

dilated below ; capsule U- 2' long ; seeds narroAvly margined.— On the plains,

western part of the Dakotas to central Kan. and Tex.

3. M. nuda, Torr. & Gray. More slender, 1-5° high ; lea^^es somewhat

lanceolate, rather bluntly or shortly repand-dentate ; flowers ha^J as large as

in the last ; calgx nothracteate ; outer filaments narroidij dilat.ed,steT\\e ; capsule

about V long; seeds plainly wm^rec/. — Plains, Dakotas to cen. Kan. and Tex.

Order 44. PASSIFLOKACEyE. (Passion-Flower Family.)

Herbs or tuoodg jjlants, climbing by tendrils, with perfect flowers, 5 mo7ia-

delplwus stamens, aiid a stalked 1-celled ovary free from the calyx, ivith 3 or

4 parietal placentce, and as many club-shaped styles.

1. PASSIFLORA, L. Passiox-Flower.

Calvx of .5 sepals united at the base into a short cup, imbricated in the bud,

usuallv colored like the petals, at least witliiu ; the tliroat crowned with a double

or triple fringe. Petals .5, on the throat of the calyx. Stamens 5 ; filaments

united in a tube which sheathes the long stalk of the ovary, separate above

;

anthers large, fixed by the middle. Berry (often edible) many-seeded; the

anatropous albuminous seeds invested by a pnlpy covering. Seed-coat brittle,

grooved.— Leaves alternate, generally palmately lobed, with stipules. Pedun-

cles axillary, jointed. Ours are perennial herbs. (An adaptation otflos passi-

onis, a translation otfior della passione, the popular Italian name early applied

to the flower from a fancied resemblance of its parts to the implements of the

crucifixion.)

1. P. lutea, L. Smooth, slender; leaves obtusely 3-lohed at the summit, the

lobes entire; petioles glaudless; flowers greenish-yellow (T broad) ; fruit Y iu

diameter.— Damp tliickets, S. Penn. to Fla., west to 111., Mo., and La.

2. P. incarnata, L. Pubescent; leaves 3-5-cleft, the lobes serrate, the

base bearing 2 glands ; flower large (2' broad), nearly white, with a triple

purple and flesh-colored crown ; involucre 34eaved ; fruit as large as a hen's

egg.— Dry soil, Va. to Fla., west to Mo. and Ark. Fruit called maypops.

Order 45. CUCURBITACE^E. (Gourd Family.)

Mostly succulent herbs with tendrils, dioecious or monoecious {often gamo-

pelalous) flowers, the calyx-tube cohering with the 1 - 3-celled ovary, and the
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5 or usuallij 2^ stamens (i. e., 1 with a l-celled an. I 2 with 2-celk'd anthers)

communbj united hy their often tortuous anthers, and sometimes also l>ii the

p.laments. Fruit (pepo) Jlesliy, or sometimes membranaceous. — Limb of

the calyx and corolla usually more or less couil)ined. Srignias 2 or 3.

Seeds large, usually flat, anatropous, -with no alljunicn. Cotyledons leaf-

like. Leaves alternate, palmately lobed or veined. — Mostly a tropical

or subtropical order ; represented in cultivation by the Gourd (Lage-

XARiA vulgaris), Pumpkin and Squash (species of Cucurbita), Musk-
melon (CucuMis Melo), Cucumber (C. satIvus), and Watermelon
(CiTRULLUS vulgaris).

* Fruit prickly. Seeds few, erect or pendulous Flowers white AnnuaL

*- Ovary l-celled. Seed solitary, pendulous.

1. Sicyos. Corolla of the sterile flowers flat and spreading, 5-lobed. Fruit indehiscent.

-t- -t- Ovary 2-3-CL'lled. Seeds few, erect or ascending.

2. Echinocystis. Corolla of the sterile flowers flat and spreading, 6-parted. Anthers 3.

Fruit bladdery, 2.celled, 4-seeded, bursting at the top.

3. Cyclanthera. Corolla 5-parted Anther 1, annular. Fruit oblique and gibbous^

* * Fruit smooth. Seeds numerous, horizontal, attached to the 3-5 parietal placeut*.

Perennial.

4. Melothria. Flowers small, greenish ; corolla 5-parted. Slender, climbing. Fruitsmall.

5. Cucurbita. Flowers large, yellow, tubular-campanulate. Prostrate. Fruit large.

1. SICYOS, L. One-seeded BuR-CucuMBER.

Flowers monoecious. Petals 5, united below into a bell-shaped or flattish

corolla. Anthers cohering in a mass. Ovary l-celled, with a single suspended

ovule ; style slender ; stigmas 3. Fruit ovate, dry and indehiscent, filled by

the single seed, covered with barbed prickly bristles which are readily detached.

— Climbing annuals, with 3-forked tendrils, and small whitish flowers ; the

sterile and fertile mostly from the same axils, the former corymbed, the latter

in a capitate cluster, long-peduncled. (Greek name for the Cucumber.)

1. S. angul^tus, L. Leaves roundish heart-shaped, 5-angled or lobed,

the lobes pointed
;
plant clammy-hairy.— River-banks, and a weed in damp

yards, N. H. and Quebec to Pla., west to Minn., E. Kan., and Tex. July - Sept.

2. ECHINOCYSTIS, Torr. & Gray. Wild Balsam-apple.

Flowers monoecious. Petals 6, lanceolate, united at the base into an open

spreading corolla. Anthers more or less united. Ovary 2-celled, with 2 erect

ovules in each cell ; stigma broad. Fruit fleshy, at length dry, clothed with

weak prickles, bursting at the summit, 2-celled, 4-seeded, the inner part fil)rous-

netted. Seeds large, flat, with a thickish hard and roughened coat.— Tall

climbing annual, nearly smooth, with 3-forked tendrils, thin leaves, and very

numerous small greenish-white flowers ; the sterile in compound racemes often

1° long, the fertile in small clusters or solitary, from the same axils. (Name
composed of ex'^^os, a hedgehog, and kvcttls, a l)ladder, from the prickly fruit.)

1 E. lobata, Torr. & Gray. Leaves deeply and sharply .5dobed; fruit

3val (2' long) ; seeds dark-colored. — Rich soil along rivers, W. Xew Eng and

Penn to Minn., E. Kan., and Tex. Also cult, for arbors. July - Oct.
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3. CYCLANTHERA, Schrad.

Flowers monoecious. Corolla rotate, deeply 5-parted. Stamens united into

a central column, the anther solitary in our species and annular. Ovary (1 -3-)

usually 2-celled and 4-locellate with 4 erect or ascending ovules. Fruit spiny,

obliquely ovoid and gibbous, beaked, bursting irregularly. Seeds flattened.

— Slender glabrous climbing annuals or perennials, with very small racemose

or panicled wliite sterile flowers and a solitary fertile one in the same axil.

(Name from kvkAos, a circle, and dvd7]pa, anther.)

1. C. dissecta, Arn. Annual; leaves digitately 3 - 7-foliolate, the oblong

divisions somewhat lobed or toothed ; tendrils simple or bifid; fruit 1' long, ou

a short peduncle.— Central Kan. to Tex. and Mex.

4. MELOTHRIA, L.

Flowers polygamous or monoecious ; the sterile campanulate, the corolla 5-

lobed ; the fertile with the calyx-tube constricted above the ovary, then cam-

panulate. Anthers more or less united. Berry small, pulpy, filled with many

flat and horizontal seeds.— Tendrils simple. Flowers very small. (Altered

from /x-nAwdpov, an ancient name for a sort of white grape.)

1. M. pendula, L. Slender, from a perennial root, climbing; leaves

small, roundish and heart-shaped, 5-angled or lobed, roughish ; sterile flowers

few in small racemes ; the fertile solitary, greenish or yellowish ; berry oval,

green, 4-6" long — Copses, Ya. to Fla., west to S. Ind. and La.

5. CUCURBITA, L.

Flowers monoecious, mostly solitary. Calyx-tube campanulate ; corolla cam-

panulate, 5-lobed to the middle. Filaments distinct; anthers linear, united,

sigmoid. Ovary oblong, with short thick style, 3-5 2-lobed stigmas, and 3-5

parietal placentas , ovules numerous, horizontal. Fruit smooth, fleshy with a

hard rind, indehiscent.— Prostrate scabrous vines, rooting at the joints, with

large yellow flowers and large fruit. (The Latin name for the Gourd.)

1. C. fOBtidissima, HBK. Root A^ery large, fusiform; leaves thick,

triangular-cordate ; flowers 3-4' long ; fruit globose or obovoid, 2-3' in di-

ameter. (C. perennis. Gray.)— Central Neb. to Tex., and westward.

Order 46. CACTACE^. (Cactus Family.)

Fleshy and thickened mostly leajies?, plants., of peculiar aspect, globular

or cohnnnar and many-angled, orflattened and jointed, usually idtJi prickles.

Flowers solitary, sessile , the sepals and petals numerous, imbricated in sev-

eral rows, the bases adherent to the 1-celled ovary.— Stamens numerous,

with long and slender filaments, inserted on the inside of the tube or cup

formed by the union of the sepals and petals. Style 1 ; stigmas numerous.

Fruit a 1-celled berry, with numerous campylotropous seeds on several

parietal placentae.

1. Mamillaria. Globose or oval plants, covered with spine-bearing tubercles. Flowers

from between the tubercles. Ovary naked . berry succulent.

2. Opnntia> Branching or jointed plants , the joints flattened or cylindrical.
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1. MAMILLARIA. Haw.

Flowers about as long as wide, the tube campanulate or funuel-sliaped.

Ovary often hidden between the bases of the tubercles, naked, the succulent

berry exserted. Seeds yellowish-brown to black, crustaceous.— Globose or

oval plants, covered with spine-bearing cylindrical, oval, or conical tubercles,

the tiowers from distinct woolly or bristly areoles at their base. (Xame from

mamtUa, a nipple, referring to the tubercles.)

1. M. vivipara, Haw. Simple or cespitose, l - 5' high, the almost terete

tubercles bearing bundles of 5-8 reddish-brown spines (10" long or less), sur-

rounded by 15-20 grayish ones in a single series, all straight and very rigid;

flowers purple, with lance-subulate petals and fringed sepals; berry oval,

green ; seeds pitted, light brown.— Plains, Dakotas to Kan., and westward.

2. M. Missouriensis, Sweet. Smaller, globose, with fewer (10-20)

weaker ash-colored spines ; flowers yellow, 1 - 2' broad berry subglobose,

scarlet, seeds few, black, pitted. (M. Nuttallii, Engelm.) — S. Dak. to central

Kan., Tex., and westward.

2. OP U NT I A, Tourn. Prickly Pear. Indian Fig.

Sepals and petals not united into a prolonged tube, spreading, regular, the

inner roundish. Berry often prickly. Seeds flat and margined, covered with

a white bony arillus. Embryo coiled around albumen ; cotyledons large, foli-

aceous in germination.— Stem composed of joints (flattened in ours), bearing

\ery small awl-shaped and usually deciduous leaves arranged in a spiral order,

with clusters of barbed bristles and often spines also in their axils. Flowers

in our species yellow, opening in sunshine for more than one day. (A name
of Theophrastus, originally belonging to some different plant.)

* Spines small or none ; fruit pulpy.

1. O. vulgaris, Mill. Prostrate or spreading, light green; joints broadly

obovate (2-4' long) , leaves minute (2-2|" long), ovate-subulate, generally ap-

pressed , bristles short, greenish yellow, rarely with a few small spines ; flowers

pale yellow {about 2' broad), with about 8 petals; fruit T long.— Sandy fields

and dry rocks, Nantucket to S. C, near the coast ; Falls of the Potomac.

2. O. Rafinesquii, Engelm. Prostrate, deep green : joints broadly obo-

vate or orbicular (3-5' long) ; leaves (3-4" long), spreading; bristles briglit

red-brown, with a few small spines and a single strong one (9- 12" long) or

none; flowers yellow (2^-3^' broad), sometimes with a reddish centre; petals

10-12; fruit \\' long, with an attenuated base.— Sterile soil, Nantucket and

southward along the coast to Fla., and in the Mississippi valley, from Mich, to

Minn., and south to Ky. and Ark.

* * Very spiny , fruit dry and prickly.

3. O. Missouriensis, DC. Prostrate, joints light gxQ&u, broadly obo-

vate, flat and tuberculate (2-6' long), leaves small (l|-2" long), their axils

armed with a tuft of straiv-colored bristles and 5 - \0 slender radiating spines

(1 -2' long) ; flowers light yellow (2 -3' broad) , fruit with spines of variable

length.— Wise, to Mo., westward across the plains , very variable.

4. O. fragilis, Haw. Subdecumbent; ;o/«^s smalt (1-2' long or less),

ovate, compressed or tumid, or even terete; leaves hardly \" long red, bristles
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few , larger spines 1-4, cruciate, ivith 4-6 smaller white radiating ones below;

flowers yellow — Minn, to Iowa and Kan., and westward.

Order 47. FICOIDE^E.

A miscellaneous group, chiejiy ofjleshy or succulent plants, with moMly

opposite Leaves and no stipules. Differing from Caryophyllaceae and For-

tulacaceae by having the ovary and capsule 2 - several-celled, and the

stamens and petals sometimes numerous, as in Cactacege (but the latter

wanting in most of the genera) , seeds, as in all these orders, with the

slender embryo curved about mealy albumen. Our genera are apetalous

and with the calyx free from the ovar}-.

1 Sesuviuin. Calyx-lobes 5, petaloid. Stamens 5 -60. Capsule circumscissilc. Succulent.

2. Mollugo. Sepals 5. Stamens 3 or 5. Capsule 3-valved. Not succulent.

1. SE S tr VI UM, L. Sea PuRSLAXE.

Calyx 5-parted, purpliBh inside, persistent, free. I*etals none. Stamens 5 -

60, inserted on the calyx. Styles 3 - .5, separate. Pod 3 - 5-celled, many-seeded,

circumscissile, the upper part falling off as a lid.— Usually prostrate maritime

herbs, with succulent stems, opposite leaves, and axillary or terminal flowers.

(An unexplained name.)

1. S, pentandrum, Ell. Annual, procumbent or sometimes erect;

leaves oblong- to obovate-spatulate, obtuse ; flowers sessile ; stamens 5. (S.

Portulacastrum, Gray, Manual, not L.)— Sea-coast, N. J. to Fla.

2. MOLLUGO, L. Ixdiax-Chickaveed.

Sepals 5, white inside. Stamens hypogynous, 5 and alternate with the sepals^

or 3 and alternate with the 3 cells of the ovary. Stigmas 3. Capsule 3-celled^

3-valved, loculicidal, the partitions breaking away from the many-seeded axis.— Low homely annuals, much branched ; the stipules obsolete. (An old Latin
name for some soft plant.)

M. verticillXta, L. (Carpet-weed.) Prostrate, forming patches

;

leaves spatulate, clustered in whorls at the joints, where the 1-flowered pedicels
form a sort of sessile umbel ; stamens usually 3.— Sandy river-banks, and cul-

tivated grounds. June - Sept. (An immigrant from farther south.)

Order 48. UMBELLIFER^^E. (Parsley Family.)

Herbs, with smaltflowers in umbels (or rarely iii heads^, the calyx entirely

adhering to the 2-celled and 2-ovuled ovary, the 5 petals and 5 stamens in-

serted on the disk that crowns tlie ovary and surrounds the base of the 2

styles. Fruit consisting of 2 seed-like dry carpels. Limb of the calyx

obsolete, or a mere 5-toothed border. Petals either imbricated in the bud
or valvate with the point inflexed. The two carpels (called mericarps)

cohering by their inner face (the commissure^, when ripe separating from

each other and usually suspended from the summit of a slender prolon-

gation of the axis {carpophore)
; each carpel marked lengthwise with 5

nrimary ribs, and often with 4 intermediate (secondary) ones ; in the m/er-
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ftices or intervals between them are commonly lodged the oil-tubes (vlttce),

which are longitudinal canals in the substance of the fruit, containing

aromatic oil. (These are best seen in slices made across the fruit.) Seed

Suspended from the summit of the cell, anatropous, with a minute embryo

in hard albumen. — Stems usually hollow. Leaves alternate, mostly com-

pound, the petioles expanded or sheathing at base;, rarely with true

stipules. Umbels usually compound, in which case the secondary ones

are termed umhellets : the whorl of bracts which often subtends the E'en-

eral umbel is the involucre, and those of the umbellets the involucels. The

base of the styles is frequently thickened and cushion-like, and called

the stylopodium. In many the flowers are dichogamous, i, e. the styles

are protruded from the bud some time before the anthers develop, — an

arrangement for cross-fertilization.— A large family, some of the plants

innocent and aromatic, others with very poisonous (acrid-narcotic) prop-

erties. The flowers are much alike in all, and the fruits, inflorescence,

etc., likewise exhibit comparatively small diversity. The family is con-

sequently difficult for the young student.

I. Fruit with the secondary ribs the most prominent, winged and armed with

barbed or hooked prickles, the primary ribs filiform and bristly.

1. Daucus. Calyx-teeth obsolete. Fruit flattened dorsally. Seed-face flat.

2. Caucalis. Calyx-teeth prominent. Fruit flattened laterally. Seed-face deeply sulcate.

II. Fruit with primary ribs only (hence but 3 dorsal ones on each carpel).

. * Fruit strongly flattened dorsally, with the lateral ribs prominently winged.

•t- Caulescent branching jilants, with white flowers.

+ Lateral wings distinct ; oil-tubes usually more than one in the intervals.

3. Angelica. Stylopodium mostly depressed, but the disk prominent and crenulate

Dorsal ribs strong. Stout perennials, with mostly coarsely divided leaves.

4. Conioselinum. Stylopodium slightly conical. Dorsal ribs [irominent. Tall slendel

glabrous perennial; leaves thin, finely pinnately compound.

** +* Lateral wings closely contiguous ; oil-tubes solitary ; stylopodium thick-conical.

5. Tiedemannia. Dorsal ribs apparently 5, filiform. Smooth swamp herbs with leaves

few or reduced to hollow cylindrical petioles.

6. Heracleum. Dorsal ribs filiform, the broad wings with a marginal nerve. Oil-tubes

obclavate. Petals conspicuous. Tall stout perennials, with large leaves.

t- •(- Caulescent branching plants, with depressed stylopodium and yellow flowers.

7. Pastinaca. Fruit with filiform dorsal ribs, thin wings, and solitary oil-tubes.

8. Polytaenia. Fruit with a thick corky margin, obscure dorsal ribs, and very numer^

ous oil-tubes.

i~ >- *- Acaulescent or nearly so, with filiform dorsal ribs, thin wings, and no stylopodium.

9. Peucedanum. Flowers white or yellow. Low western plants, of dry ground, with

thick roots and finely dissected leaves.

* * Fruit not flattened either way or but slightly, neither prickly nor scaly.

1- Ribs all conspicuously winged : stylopodium depressed or wanting

2". Cymopterus. Low and glabrous, mostly cespitose perennials, with pinnately com-

]iouu(l leaves and white flowers. Oil-tubes 1 to several. Western.

11. Thaspiiim. Tall perennials, with temately divided or simple leaves, and yellow floW'

ers (rarely purple). Oil-tubes solitary
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-(- -I- Ribs all prominent and equal but not winged ; flowers white.

12. liigusticuiTL. Ribs acute, with broad intervals. Stylopodium conical. Oil-tubes nu-

merous. Smooth perennials, with large compound leaves.

13. ^thiisa. Ribs very broad and corky, acute. Stylopodium depressed. Oil-tubes soli-

tary. Introduced annual.

M. Coelopleuruni. Ribs thick, corky (mostly obtuse). Oil-tubes solitaiy, adherent to

the seed, which is loose in the pericarp. Stout glabrous sea-coast perennial.

>-*-*- Dorsal ribs filiform, the lateral very thick and corky ; oil-tubes solitary.

"V5. Crantzia. Small glabrous creeping perennials, rooting in the mud, with small simple

umbels and leaves reduced to hollow cylindrical jointed petioles.

* * * Fruit flattened laterally.

-I- Carpels depressed dorsally ; fruit short.

•^ Seed-face flat ; flowers mostly yellow.

16. Foeniculum. Ribs promiient. Oil-tubes solitary. Stout aromatic herb, with filiform-

dissected leaves

17. Pimpinella. Ribs filiform. Oil-tUbes numerous. Glabrous perennials, with com-

pound leaves.

++ ++ Seed-face concave; flowers white {yellow in n. 20) ; ribs filiform or obsolete.

18. !Eulophus. Oil-tubes numerous. Stylopodium conical. Glabrous perennials from

fascicled tubers, with pinnately compound leaves.

V9. Anthrisctis. Fruit linear, long-beaked, without ribs or oil-tubes, and with conical

stylopodium. Leaves ternately decompound.

20. Bupleurum. Fruit oblong, with slender ribs, no oil-tubes, and prominent flat stylo*

podium. Leaves simple, perfoliate.

-t- ••- Carpels terete or slightly flattened laterally ; flowers white (except n. 24)

** Seed-face flat (or somewhat concave in n. 28) ; fruit short.

= Leaves 3-foliolate ; stylopodium conical ; oil-tubes solitary.

^1. Cryptotsenia. Ribs obtuse, equal : fruit linear-oblong.

= = Leaves once pinnate ; stylopodium depressed ; oil-tubes numerous. Aquatic perennials.

22. Slum. Fruit ovate to oblong ribs prominent, corky, nearly equal.

23. Berula. Fruit nearly globose ; ribs inconspicuous ; pericarp thick and corky.

= = = Leaves decompound. Oil-tubes solitary (none in n. 27) Perennials.

24. Zizia. Ribs filiform ; stylopodium none. Flowers yellow.

2.5 Caruin. Ribs filiform or inconspicuous; stylopodium short-conical. Leaf-segments

filiform. Roots tuberous.

26. Cicuta. Ribs flattish, corky, the lateral largest. Marsh perennials, with serrate leaf-

lets, the veins often running to the notches.

27 iEgopodium. Ribs filiform ; oil-tubes none ; stylopodium conical. Leaves biternate.

= = == = Leaves finely dissected ; oil-tubes solitary. Very slender annuals.

25. licptocaulis. Fruit bristly or tuberculate, with rather prominent equal ribs.

29. Discopleura. Dorsal ribs filiform, the lateral very thick and corky.

++ ++ Seed-face concave ; fruit ovate, glabrous, with depressed stylopodium, and no oil-tubes.

30. Conium. An introduced biennial, with spotted stems, and large decompound leaves.

4^. ++ 4-» Seed-face concave. Fruit linear-oblong, with conical stylopodium.

31 Chserophyllum. Fruit glabrous, with small mostly solitary oil-tubes.

32. Osmorrhiza. Fruit bristly, with oil-tubes obsolete.

^_ H_ 4_ Carpels (as well as fruit) strongly flattened laterally.

++ Seed lunate, deeply sulcate on the face : umbels compound, leafy-bracted.

SS. £rigenia. Fruit nearly orbicular, with numerous oil-tubes. Low, nearly acaulescent

from a deep-seated tuber. Leaves ternately decompound.
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++ ++ Seed straight, not sulcate ; umbels simple.

34. Hydrocotyle. Fruit more or less orbicular, with no oil-tubes. Low perennials, in or

near water, with creeping stems, and peltate or reniform leaves.

* * * Fruit obovoid or globose, densely prickly or scaly.

35. Eryngium. Flowers sessile in dense bracteate heads, white or blue. Leaves mostly

rigid and more or less spinose.

36. Sanicula. Flowers in irreguJarly compound few-rayed umbels, yellow. Leaves palmate.

1. DAUG US, Touru. Carrot.

Calyx-teeth obsolete. Fruit oblong, flattened dorsally ; stylopodium de-

pressed ; carpel with 5 slender bristly primary ribs and 4 winged secondary
ones, each of the latter bearing a single row of barbed prickles ; oil-tubes soli-

tary ituder the secondary ribs, two on the commissural side ; seed-face somewhat
concave or almost flat.— Bristly annuals or biennials, with piunately decom-
pound leaves, foliaceous and cleft involucral bracts, and white flowers in com-
pound umbels which become strongly concave. (The ancient Greek name.)

D. Car6ta, L. Biennial ; stem bristly ; ultimate leaf-segments lanceolate

and cuspidate ; rays numerous.— Naturalized everywhere, from Eu.

2. CAUCALIS, L.

Calyx-teeth prominent. Fruit ovate or oblong, flattened laterally ; stylo-

podium conical
;
prickles barbed or hooked ; seed-face deeply sulcate. Other-

wise as Daucus.— Our species annual. (The ancient Greek name.)

C. xod6sa, Hudson. Decumbent, branching only at base, stems 1-2° long,
retrorsely hispid ; umbels naked, opposite the leaves and nearly sessile, of 2 or
3 very short rays.— Md., Iowa, and southward. (Xat. from Eu.)

C. AxTHRfscus, Hudson, has 1-2-pinnate leaves with broad leaflets, and
more regularly compounded umbels.— Ohio, etc. (Nat. from Eu.)

3. ANGELICA, L.

Calyx-teeth obsolete. Fruit strongly flattened dorsally
;
priiuary ribs very

prominent, the laterals extended into broad distinct wings, forming a double-

winged margin to the fruit ; oil-tubes one to several in the intervals or indefi-

nite, 2 to 10 on the commissure.— Stout perennials, with ternately or piunately

compound leaves, large terminal umbels, scanty or no involucres, small many-
leaved involucels, and white or greenish flowers. (Named angelic from its

cordial and medicinal properties.)

* Seed adherent to the pericarp; oil-tubes one to several in the intervals; upper-

most leaves mostly reduced to large inflated petioles.

1. A. Curtisli, Buckley. Glabrous; leaves twice teruate or the divisions

quinate; leaflets //</», ovate-lanceolate (1-3' broad), sharplij and irregularly

tuuthed ; fruit glabrous, H-3" broad; oil-tubes mostly one in the intervals

(sometimes 2 or 3).— Along the Alleghanies from Penn. to N. 0. Aug.

2. A. hirsuta, Muhl. Pubescent above ; leaves twice piunately or ter-

nately divided; leaflets thickish, lanceolate to oblong (5-10" broad), serrate;

fruit pubescent, 2" broad ; oil-tubes 3 - 6 in the intervals. (Archangelica hir-

suta, Torr. cj^ Gray.) — Dry ground, Conn, to Minn., Tenn., and Fla. July.

* * Seed loose ; oil-tubes indefinite (25-30); upper petioles not so prominent.

3. A. atropurpiirea, L. Very stout, glabrous througliout, with dark

purple stem; leaves 2-3-ternately divided, the pinnate segments of 5-7 Ian-
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ceolate to ovate leaflets (1-1^' broad), sharply mucronate-serrate. (Archan

pjelica atropurpurea. HoJf)n.)— Kiver-banks, Lab. to Del., 111. aud Miuu. June.

4. CONIOSELINUM, Fisch. Hemlock-Parsley.

Calyx-teeth obsolete. Stylopodium slightly conical. Fruit oval, flattened

dorsally, glabrous, the dorsal ribs very prominent, the lateral ones extended

into broad wings ; oil-tubes 1 - 4 in the intervals, 4 - 8 on the commissure

;

seed slightly concave on the inner face.— Tall slender glabrous perennial,

with finely 2 - 3-pinnately compound leaves, few-leaved involucre or none, in-

volucels of elongated linear-setaceous bractlets, aud white flowers. (Com-

pounded of Conium and Selinum, from its resemblance to these genera.)

1. C. CanadenSG, Torr. & Gray. Leaflets pinnatifid; wings nearly as

broad as the seed ; oil-tubes 2 - 3 in the intervals, sometimes 1 or 4.— Swamps
and cold cliffs, from Maine to Minn., southward to N. C. (in the higher moun-

tains), lud., 111., and Mo. Aug. -Oct.

5. TIEDEMANNIA, DC
Calyx-teeth evident. Fruit ovate to obovate, flattened dorsally ; dorsal ribs

filiform, the lateral broadly winged, closely contiguous and strongly nerved

next to the body (giving the appearance of 5 dorsal ribs) ; oil-tubes solitary in

the intervals, 2-6 on the commissure ; stylopodium short, thick-conical. —
Glabrous erect aquatic herbs, with leaves reduced to petioles or of few narrow

leaflets; involucre and involucels present, and flowers wliite. (Dedicated to

the anatomist Pmf. Tledemann, of Heidelberg.)

L T. teretifolia, DC. Stem hollow, 2-6° high; leaves reduced to c//Iin-

drical hollow pointed nodose petioles; oil-tubes filling the intervals.— Ponds

and swamps, Del. to Fla., and west to La. Aug., Sept.

2. T. rigida, Coult. & Rose. (Cowbane.) Stem 2-5° high; leaves

simply pinnate, with 3-9 linear to lanceolate entire or remotely toothed leaf-

lets; oil-tubes mostly small. (Archemora rigida, DC.) — Swamps, N. Y. to

Minn., south to the Gulf. Aug. Poisonous ; roots tuberiferous.

6. HERACLEUM, L. Cow -Parsnip.

Calyx-teeth minute. Fruit broadly oval or obovate, like Pastinaca, but with

a thick conical stylopodium, and the conspicuous obclavate oil-tubes extending

scarcely below the middle.— Tall stout perennial, with large ternately com-

pound leaves, broad umbels, deciduous involucre, and many-leaved involucels,

white flowers, and obcordate petals, the outer ones commonly larger and 2-cleft.

(Dedicated to Herades.)

L H. lanktum, Michx. Woolly; stem grooved, 4-8° high; leaflets

broad, irregularly cut-toothed.— Wet ground, Newf. to the Pacific, and south-

ward to N. C, Ky., and Kan. June.

7. PASTINACA, L. Parsnip.

Calyx-teeth obsolete. Fruit oval, very much flattened dorsally ; dorsal ribs

filiform, the lateral extended into broad wings, which are strongly nerved to-

ward the outer margin; oil-tubes small, solitary in the intervals, 2-4 on the
commissure; stylopodium depressed.— Tall stout glabrous biennial, with pin-
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nately compound leaves, mostly no involucre or involucels, and yellow flowers.

(The Latin name, from pastus, food.)

P. SATivA, L. Stem grooved; leaflets ovate to oblong, cut-tootlied.

—

Introduced everywhere. (Adv. from Eu.)

8. POLYTiSNIA, DC.

Calyx-leeth conspicuous. Fruit obovate to oval, much flattened dorsally
;

dorsal ribs small or obscure in the depressed back, the lateral with broad thick

corky closely contiguous wings forming the margin of the fruit; oil-tubes

12-18 about the seed and many scattered through the thick corky pericarp.—
A perennial mostly glabrous herb, with 2-pinuate leaves (upper opposite and

3-cleft),the segments cuneate and incised, no involucre, narrow involucels, and

bright yellow flowers in May. (Named from iroXvs, manij, and raivia, a Jillet,

alluding to the numerous oil-tubes.)

1 . P. Nuttallii, DC. Plant 2-3° high
;
pedicels and involucels pubes-

cent.— Barrens, Mich, to N. Ala., west to the Rocky Mts.

9. PEUCEDANUM, L.

Calyx-teeth mostly obsolete. Fruit roundish to oblong, much flattened

dorsally ; dorsal ribs filiform and approximate ; the lateral extended into

broad closely coherent wings ; oil-tubes 1 - 4 in the intervals, 2 - 6 on the com-

missure.— Dry ground acaulescent (or short caulescent) herbs, with fusiform

roots, dissected leaves, no involucre, yellow or white flowers, and stylopodium

depressed or wanting. (The ancient Greek name.)

1. P. nudicaille, Nutt. Pubescent, with peduncles 3-8' high; leaves

hipinnate, the small oblong segments entire or toothed ; involucels of scarious-mar-

gined {often purplish) lanceolate hractlets ; Jloicers white or pinkish ; fruit almost

round, emarginate at base, glabrous, with wings hardly as broad as the body,

and indistinct or obsolete dorsal ribs; oil-tubes solitary in the intervals.— Minn,

to Iowa and Kan., and westward. One of the earliest spring bloomers.

2. P. fOBnieulaceum, Nutt. Tomentose or glabrous, with peduncles

8-12' long; leaves finelij dissected, ivith short Jiliform segments; involucels

gamophi/llous, 5 - 1-cleft, with conspicuousl ij hairy margins ; flowers yelloiv ; fruit

broadly oblong, glabrous, with wings half as broad as the body, and prominent

dyrsal ribs ; oil-tubes 1 - 3 m the intervals.— Minn, to Tex. March - April.

3. P. villosum, Nutt. More or less pubescent throughout, 3-8' high

;

leaves finely dissected, with very numerous narrow crowded segments ; involucels

of ovate to linear bractlets ; flowers yelloiv ; fruit oval, with wings half as broad

as the body, and prominent dorsal ribs ; oil-tubes 3 or 4 in the intervals. — Minn,

to Neb. and Dak., southwestward to Ariz. Root much elongated.

10. CYMdPTERUS, Raf.

Calyx-teeth more or less prominent. Fruit usually globose, with all the

ribs conspicuously winged ; oil-tubes one to several in the intervals, 2 - 8 on

the commissure. Stylopodium depressed. Seed-face slightly concave.

—

Mostly low (often cespitose) glabrous perennials, from a thick elongated root,

with more or less pinnately compound leaves, with or without an involucre,

prominent involucels, and white flowers (in ours). (From Kv/jLa, a wave, and

imp6v, a wing, referring to the often undulate wings.)
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1. C. glomeratUS, Kaf. Low (3-8'), with a short erect caudex bearinc;

leaves and peduncles at the summit, glabrous ; rays and pedicels very slujrt,

making a compact cluster ; involucre none; involucel of a single pahnateii/ 5-7-

parted bractlet ; fruit globose (3 - A" in diam.) ; wings rather corky ; oil-tubes 4 or

5 in the intervals.— Minn, and Wise, to Iowa and Ark., and westward.

2. C. montanus, Torr. & Gray. Of similar habit (1-6' high), glaucous

and mostly glabrous; rai/s 3-9" long, pedicels very short; involucre and invu-

lucels of mostly broad membranaceous usually green-veined 6?'ac^s (more or less

united); fruit oblong to orbicular in outline (3-6" long); wings thin; oil-

lubes 1-3 in the intervals.— Neb. to central Kan., Tex., and westward. April.

11. THASPIUM, Nutt. Meadow-Parsxip.

Calyx-teeth conspicuous. Fruit ovoid to oblong, slightly flattened dorsally

;

carpel with 3 or 4 or all the ribs strongly Avinged ; oil-tubes solitary in the

intervals, 2 on the commissure. Stylopodium wanting ; styles long.— Per-

ennials (2-5° high), witli ternately divided leaves (or the lower simple)

and broad serrate or toothed leaflets, mostly yellow flowers, and all the fruit

pedicelled. (Name a play upon Thapsia, so called from the island of Thapsus.)

1. T. aureum, Nutt. Glabrous; root-leaves mostly cordate, serrate ; stem-

leaves simply ternate (rarely biternate) ; leaflets ovate to lanceolate, round or

tapering at base, serrate
;
flowers deep yellow ; fruit globose-ovoid, about 2"

long, all the ribs equally winged.— Thickets and woodlands, throughout the

Atlantic States and west into the Miss. Valley. Fl. in summer and maturing

fruit in late summer or autumn. Very variable, an extreme form being

Var. trifoliatum, Coult. & Rose. Leaves or leaflets crenate or crenately

toothed. (T. trifoliatum. Gray, Man., in part.)— Ohio to 111., westward to

Oregon. The common western form.

Var. atropurpureum, Coult. & Rose. Petals dark-purple. . (T. tri-

foliatum, var. atropurpureum. Gray, Man.) — Same range as tlie species.

2. T. barbinbde, Nutt. Loosely branched, /^ut^sce?/^ 07i ^Ae Jom^s, some-

times puberulent in the umbels ; leaves 1 -3-ternate ; leaflets ovate to lanceolate,

acute, Avith cuneate base, coarsely cut-serrate, often ternately cleft or parted

;

flowers light yellow ; fruit broadly oblong, about 3" long and 2" broad, with

mostly 7 prominent wings.— Banks of streams, N. Y. to Minn., and southward.

May -June.— Var. axgustif6lium, Coult. & Rose, has narrower, more sharply

cut leaflets, and fruit more or less puberulent.— Penn. to 111.

3. T. pinnatifidum, Gray. Resembling the last, but puberulent on the

branchlets, umbels, and fruit, with fewer leaves ; leaflets 1 - 2-pinnatifld, the lobes

linear or oblong ; one or two leaves near the base often very large and long-

petioled; flowers light yellow; fruit oblong, l^-2-J"long and 1-1-|" broad,

all the ribs winged, generally three of them narrowly so. (T. Walteri, Shuttlew.

in herb.)— Barrens and mountains, Ky. to Tenn. and N. C.

12. LIGTJSTICUM, L. Lovage.

Calyx-teeth obsolete. Fruit oblong or ovate, flattened laterally if at all,

glabrous ; carpels with prominent equal acute ribs and broad intervals ; oil-

tubes 2-6 in tlie intervals, 6- 10 on the commissure. Stylopodium conical.

— Smooth perennials, from large aromatic roots, with large ternately com-
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pound leaves, mostly no involucre, involucels of narrow bractlets, and white

flowers in large many-rayed umbels. (Named from the country Liguj'ia, -where

the officinal Lonuje of the gardens abounds.)

1. L. actseifblium, Michx. (Xoxdo. Angelico.) Stem stout, branched

above (2-6° high); leaves very large, S-A-ternate; leaflets hroadlij oblong (2-

b' long), coarsely serrate ; fruit ovate (2-3" long); seed with angled back.

—

Rich ground, S. Penn. to Ky., southward to the GuK.

2. L. Scoticum, L. (Scotch Lovage.) Stem simple (1-2° high);

leaves biternate ; leaflets ovate {\ —2' long), coarsely toothed ; fruit narrowly ob-

long (4 - 5" long) ; seed with round back.— Salt marshes, along the coast from

E Conn, northward. Aug. (Eu.)

13. iETHUSA, L. Fool's Parsley.

Calyx-teeth obsolete. Fruit ovate-globose, slightly flattened dorsally ; carpel

with 5 thick sharp ribs ; oil-tubes solitary in the intervals, 2 on the commissure.
— Poisonous annuals, with 2 - .3-ternately compound leaves, divisions pinnate,

ultimate segments small and many cleft, no involucre, long narrow involucels,

and white flowers. (Name from aWo), to bum, from the acrid taste.)

^. CynXpium, L. a fetid, poisonous European herb, in cultivated grounds,
from N. Eng. and Penn. to Minn. June- Aug.

14. CCELOPLEURUM, Ledeb.

Calyx-teeth obsolete. Fruit globose to oblong, with very prominent nearly

equal thick corky ribs (none of them winged) ; oil-tubes solitary in the intervals

and under the ribs, 2 on the commissure. Seed loose in the pericarp.— Stout

glabrous (or inflorescence puberulent) sea-coast perennial, with 2-3-ternate

leaves on very large inflated petioles, few-leaved deciduous involucre, involu-

cels of numerous small linear-lanceolate bractlets (rarely conspicuous or even

leaf-like), and greenish-white flowers in many-rayed umbels. (From ko7\os,

hollow, and irX^vpov, a rib.)

1. C. Gmelini, Ledeb. Stem l - 3° high ; leaflets ovate, irregularly cut-

serrate (2-2^' long); fruit 2-3^" loiig- (Archangelica Gmelini, DC.)—
Rocky coasts, Mass. to Greenland.

15. CRANTZIA, Nutt.

Calyx-teeth small. Fruit globose or slightly flattened laterally ; dorsal ribs

filiform, the lateral thick and corky ; oil-tubes solitary in the intervals, 2 on

the commissure.— Small perennials, creeping and rooting in the mud, with

hollow cylindrical or awl-shaped nodose petioles in place of leaves, simple few-

flowered umbels, and white flowers. (Named for Prof. Henry John Crantz,

an Austrian botanist of the 1 8th century.)

1. C. lineata, Nutt. Leaves very obtuse, 1-3' long, 1-2" broad; fruit

1" long, the thick lateral wings forming a corky margin.— In brackish marshes

along the coast, from Mass. to ^Nliss. July. Very widely distributed.

16. FCENICULUM, Adans. Fennel.

Calyx-teeth obsolete. Fruit oblong, glabrous, with prominent ribs ami soli-

tary oil-tubes.— Stout glabrous aromatic herb, with leaves dissected into
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numerous filiform segments, no involucre nor involucels, and large umbels of

yellow flowers. (The Latin name, hom/oenum, hay.)

F. OFFICINALE, All., the cultivated fennel from Europe, has become natu-

ralized along the shores of JVId. and Va., and is a common escape.

17. PIMPINELLA, L.

Calyx-teeth obsolete. Fruit oblong to ovate, glabrous, with slender equal

ribs, numerous oil-tubes, and depressed or cushion-like stylopodium.— Glabrous

perennials, with teruately or pinnately compound leaves, involucre and invo-

lucels scanty or none, and white or yellow flowers. (Name said to be formed

from hipinnuki, referring to the bipinnate leaves.)

1. P. integerrima, Benth. & Hook. Glaucous, 1-3° high, slender,

branching ; leaves 2 - 3-ternate, with lanceolate to ovate entire leaflets ; flowers

yellow ; fruit broadly oblong, 2" long ; stylopodium small or wanting. (Zizia

integerrima, DC.)— Rocky hillsides, Atlantic States to Minn., E. Kan., and

Ark. May.

P. SAxfpRAGA, L.,var. mXjor, Koch. Leaves simply pinnate, with sharply
toothed leaflets; flowers white; fruit oblong, 1" long; stylopodium cushion-

like.— Rocky shores of Delaware River; Sycamore, Ohio. (Nat. from Eu.)

18. EULOPHUS, Nutt.

Calyx-teeth prominent. Fruit ovate or oblong, glabrous, with equal filiform

ribs; oil-tubes 1 -5 in the intervals; stylopodium conical, with long recurved

styles ; seed-face broadly concave, with a central longitudinal ridge. — Gla-

brous perennials (3 - 5° high) from deep-seated fascicled tubers, with pinnately

or ternately compound leaves, involucels of numerous narrowly lanceolate

acuminate bractlets, and long-peduncled umbels of white flowers. (Name from

e5, well, and \6(pos, a crest,— not well applied to a plant with no crest at all.)

1. E. Americanus, Nutt. Radical and lower stem-leaves large, 1-2-

pinnately compound, with leaflets cut into short narrow segments ; upper stem-

leaves ternate, with narrowly linear elongated leaflets ; fruit 2 - 3" long. —
Ohio to 111. and Mo., south to Tenn. and Ark. July.

19. ANTHRISCUS, Hoffm. Chervil.

Calyx-teeth obsolete. Fruit linear, notched at base, long-beaked, glabrous,

without ribs (but beak ril)bed) ; oil-tubes none , stylopodium conical , seed-face

sulcate.— Resembling Chcerophyllum in vegetative characters. (The ancient

Roman name.)

A. Ceref6lium, Hoffm. Mature fruit smooth and shining. (Ch^ero

phyllum sativum, L.) — Naturalized in E. Penn. (From Eu.)

20. BUPLEURUM, L. Thorough-wax.

Calyx-teeth obsolete. Fruit oblong, with very slender ribs, no oil-tubes, de-

pressed stylopodium, and seed-face somewhat concave.— Smooth annual, with

ovate perfoliate entire leaves, no involucre, involucels of 5 very conspicuous

ovate mucronate bractlets, and yellow flowers. (Name from fiovs, an ox, and
7r\€vp6v, a rib.)

B. rotundif6lium, L., is very common in fields and cultivated ground,

N. Y. to N. C, west to Mo. and Ark. (Nat. from Eu.)
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21. CRYPTOTJENIA, DC. Honewort.

Calyx-teeth obsolete. Fruit linear-oblong, glabrous, with obtuse equal ribs;

oil-tubes solitary in the intervals and beneath each rib ; stylopodium slender-

conical ; seed-face plane.— A glabrous perennial, with thin 3-foliolate leaves,

no involucre, involucels of minute bractlets or none, and white flowers. (Name
from KpuTTTos, hidden, and raivia, a Jillet, referring to the concealed oil-tubes.)

1. C. Canadensis, DC. Plant 1-3° high, leaflets large, ovate (2-4'

long), pointed, doubly serrate, often lobed ; umbels irregular and unequally

few-rayed
;
pedicels very unequal ; fruit 2 - 3" long, often becoming curved.—

N. Brunswick to Ga., west to Minn., E. Kan., and Tex. June -Sept.

22. SiUM, Tourn. Water Parsnip.

Calyx-teeth minute. Fruit ovate to oblong, glabrous, with prominent corky

nearly equal ribs ; oil-tubes 1 - 3 in the intervals ; stylopodium depressed

;

seed-face plane.— Smooth perennials, growiiig in water or wet places, with

pinnate leaves and serrate or pinnatifid leaflets, involucre and involucels of

numerous narrow bracts, and white flowers. (From aiov, the Greek name of

some marsh ]3lant.)

1. S. CiCUtsefblium, Gmelin. Stout, 2-6° high; leaflets 3-8 pairs^

linear to lanceolate, sharply serrate and mostly acuminate, 2-5' long (lower

leaves sometimes submersed and finely dissected, as in the next)
; fruit \^"

long, with prominent ribs. (S. lineare, Michx.)— Throughout N. America.

2. S. Carsonii, Durand. Weak, 1-2° high; leaflets 1-3 pairs, linear,

sharply serrate, 1-2' long ; ichen submersed orfloating, vert/ thin, ovate to oblong,

usualhj laciniately toothed or dissected, the leaf sometimes reduced to the ter-

minal leaflet; fruit about 1" long.— Mass., R. I., Conn., and Penu.

23. BERULA, Koch.

Calyx-teeth minute. Fruit nearly round, emarginate at base, glabrous

;

carpels nearly globose, with very slender inconspicuous ribs and thick corky

pericarp ; oil-tubes numerous and contiguous about the seed-cavity ; seed terete.

— Smooth aquatic perennial, with simply pinnate leaves and variously cut

leaflets, usually conspicuous involucre and involucels of narrow bracts, and

white flowers. (The Latin name of the Water-cress, of Celtic origin.)

1. B. angUStifblia, Koch. Erect, ^-3° high, leaflets 5-9 pairs, linear

to oblong or ovate, serrate to cut-toothed, often laciniately lobed, sometimes

crenate (i-3' long); fruit scarcely 1" long. (Slum angustifolium, L.)—
Throughout the U. S. July, Aug.

24. ZIZIA, Koch.

Calyx-teeth prominent. Fruit ovate to oblong, glabrous, with filiform ribs

;

oil-tubes large and solitary in the broad intervals, and a small one in each rib

;

stylopodium wanting; seed terete.— Smooth perennials (1-3° high), with

mostly Thaspium-like leaves, no involucre, involucels of small bractlets, yellow

flowers, and the central fruit of each umbellet sessile. Flowering in early

spring in open prairies and upland meadow.s. (Named for /. B. Ziz, a Rhen-

ish botanist.)
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1. Z. atirest, Koch. Leai'fs (except the uppermost) 2- 3-/ernafe, the radi-

cal very long-petioled ; leaflets ovate to lanceolate, sharply serrate ; rays 15-

25, stout (1-2' long)
;
fruit oblong, about 2" lo7ig. (Thaspiura aureum, var.

a|)terum, Grai/, Manual.)— Atlantic States, west to Minn, and Tex.

Var. Bebbii, Coult. & Rose. A more slender mountain form, with leaf-

lets more coarsely serrate, the radical leaves smaller and more simple ; rays

2 - 8, slender (2 - 3' long) ; fruit oval, 1 - 1^" long.— W. Va. and Va. to Ga.

2. Z. COrd^ta, DC. Radical leaves mostly long-petioled, cordate or even

rounder, crenately toothed, very rarely lobed or divided ; stem-leaves simply ter-

nate or quinate, with the ovate or lanceolate leaflets serrate, incised, or some-

times parted
;
fruit orate, l^ long. (Thaspium trifoliatum, var. apterum, Gray,

Manual.)— Same range as the preceding, but extending farther westward.

25. CARUM, L. Carawav.

Calyx-teeth small. Fruit ovate or oblong, glabrous, with filiform or incon-

spicuous ribs ; oil-tubes solitary , stylopodium conical ; seed-face plane or nearly
so.— vSmooth erect slender herbs, with fusiform or tuberous roots, pinnate
leaves, involucre and involucels of few to many bracts, and white (or yellow-

ish) flowers. (Name perhaps from the country, Caria.)

C. Carui, L. (Caraavav.) Leaves pinnately compound, with filiform di-

visions.— Naturalized in many places, especially northward. (Nat. from Eu.)

C. Petroselinum, Benth., the common Parsley, from Europe, with 3-

pinnate leaves, ovate 3-cleft leaflets, and greenish yellow flowers, is occasion-

ally found as an escape from cultivation. (Petroselinum sativum, Hoffm.)

26. CI CUT A, L. Water-Hemlock.

Calyx-teeth prominent. Fruit oblong to nearly orbicular, glabrous, Avith

strong flattish corky ribs (the lateral largest) ; oil-tubes conspicuous, solitary ;

stylopodium depressed ; seed nearly terete.— Smooth marsh perennials, very

poisonous, with pinnately compound leaves and serrate leaflets, involucre usu-

ally none, involucels of several slender bractlets, and white flowers. (The

ancient Latin name of the Hemlock.)

1. C. maculata, L. (Spotted Cowbane Musquash Root. Beaver-

Poison.) Stem stout, 2-6° high, streaked with purple ; leaves 2 - 3-pinnate,

the lower on long petioles ; leaflets lanceolate to oblong-lanceolate (1-5' long),

acuminate, coarsely serrate, the veins passing to the notches
;
pedicels in the

umbellets numerous, very unequal; fruit broadly ovate to oval, 1-1^" long.

— Throughout the V. S. Aug.

2. C. bulbifera, L. Rather slender, 1-3° high; leaves 2 -3-pinnate

(sometimes appearing ternate) ; leaflets linear, sparsely toothed (1-2' long);

upper axils bearing clustered bulblets ; fruit (rare) scarcely 1" long.-— Common
in swamps, N. Scotia to Del., west to Minn, and Iowa.

27. JE GO PODIUM, L. Goutweed.

Calyx-teeth obsolete. Fruit ovate, glabrous, with equal filiform ribs, and
no oii-tubes ; stylopodium conical and prominent ; seed nearly terete.— A
coarse glabrous perennial, with creeping rootstock, biternate leaves, sharply
toothed ovate leaflets, and rather large naked umbels of white floAvers. (Name
from ai'l, goat, and ttoSiov, a little foot, probably from the shape of the leaflets.)

JSj. PodagrXria, L., a common and troublesome weed in Europe, 's re'

ported from R. L to Del. and E. Penn.
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28. LEPTOCAULIS, Nutt.

Calyx-teeth obsolete. Fruit very small, ovate, usually bristly or tuberculate,

with somewhat prominent ribs , oil-tubes solitary in the intervals ; stylopodiuni

conical; seed-face plane or somewhat concave.— Very slender smooth branch

ing annuals, with finely dissected leaves (segments filiform or linear), and
small white flowers in very unequally few-rayed pedunculate umbels (Name
from AeTTTJs, slender, and KavKbs, a stem.)

1. L. divaricatus, DC. Plant 1-2° high, with branches and umbels

diffusely spreading, the very slender rays i-V long and the longer pedicels

often 3-6" long; fruit tuberculate, ^" long. (Apium divaricatum, Betif/t. ^-

Hook.) — X. C. to Fla., west to Ark. and Tex. ; reported from Kan. April.

2. L. patens, Nutt. Of similar habit, but the umbels shorter and more
strict, the rays 3-6" long or less and the pedicels short; fruit densely sharp-

tuberculate or nearly smooth. (Apiastrum patens, Coult. tf- Rose.)— Central

Neb. to Tex. and N. Mex.

29. DISCOPLEURA, DC. Mock Bishop-weed.

Calyx-teeth small or obsolete. Fruit ovate, glabrous ; carpel with dorsal

ribs filiform to broad and obtuse, the lateral very thick and corky, those of

the two carpels closely contiguous and forming a dilated obtuse or acute corkv

band ; oil-tubes solitary , stylopodium conical , seed nearly terete.— Smooth

branching annuals, with finely dissected leaves, involucre of foliaceous bracts,

involucels of prominent or minute bractlets, and white flowers. (Name from

8{(TKos, a disk, and nKevpSv, a rib.)

1

.

D. capill^cea, DC. Plant 1 - 2° high (or even 5 - 6°) ; leaves dissected

into filiform divisions; umbel 5-20-rayed; involucre of filiform bracts usually

cleft or parted, and involucels more or less prominent ; fruit I - 1^" long, ovate,

acute.— Wet ground, Mass. to Fla.. west to 111., Mo., and Tex. June - Oct.

2. D. Nuttallii, DC. Similar in habit; involucral bracts short and en

tire; fruit very small (^" long), as broad as high, blunt.— 111. (') to Ark., La.,

and Tex.

30. CONIUM, L. Poison Hemlock

Calyx-teeth obsolete. Fruit ovate, somewhat flattened at the sides, gla-

brous, with prominent wavy ribs ; oil-tubes none, but a layer of secreting cells

next tlie seed, whose face is deeply and narrowly concave.— Poisonous bien-

nial, with spotted stems, large decompound leaves with lanceolate pinuatifid

leaflets, involucre and involucels of narrow bracts, and white flowers. (Kui/eiou.

the Greek name of the Hemlock, by which criminals and philosophers were
put to death at Athens.)

C. -AiACU LATUM, L. A large branching European herb, in waste places,

N. Eng. to Penn,, and west to Iowa and Minn

31. CH^ROPHYLLUM, L

Calyx-teeth obsolete. Fruit narrowly oblong to linear, notched at base, with

short beak or none, and equal ribs; oil-tubes solitary in the intervals; seed-face

more or less deeply grooved. — Moist ground annuals, with ternately decom
pound leaves, pinnatifid leaflets with oblong obtuse lobes, mostly no involucre,
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involucels of many bractlets, and white flowers. (Name from xa'P'«'> ^o glad

den, and cpvWov, a leaf, alluding to the agreeable odor of the foliage.)

1. C. prociimbens, Crautz. More or less hairy ; stems slender, spread-

ing (6- 18' high); umbels few-rayed; fruit narrowly oblong (2^-3^'' long),

glabrous, contracted but not tapering at the summit, the intervals broader

than the ribs. — N. Y. to N. C, west to Mich., Iowa, Ark., and Miss.

Var. Shortii, Torr. & Gray, has more broadly oblong to ovate (often

somewhat pubescent) fruit, not at all contracted at the summit.— Ky. to Arkc

and La.

32. OSMORRHIZA, Raf. Sweet Cicely.

Calyx-teeth obsolete. Fruit linear to linear-oblong, with prominent caudate

attenuation at base, very bristly, with equal ribs ; oil-tubes obsolete ; seed-face

concave.— Glabrous to hirsute perennials (1-3° high) from thick aromatic

roots, with ternately compound leaves, ovate variously toothed leaflets, few-

leaved involucres and involucels, and white flowers in few-rayed and few-fruited

umbels. (Name from oaixi], a scent, and pi(a, a root.)

1. O. brevistylis, DC. ^atheT stout, villous-pubesceiit ,- leaves 2 - 3-ter-

nate; leaflets 2-3' long, acuminate; fruit (not including the caudate attenu-

ation) 6" long ; sti/lopodium and sti/le -J" long.— From N. Scotia westward

through the Northern States, and in the mountains to N. C. May, June.

2. O. longistylis, DC. Glabrous or slightly pubescent ; like the last, but

with the stt/le 1" long or more, and the seed-face more deeply and broadly con-

cave. — N. Scotia to Va., and west to Tenn,, E. Kan., and the Dakotas.

33. ERIGENTA, Nutt. Harbinger-of-Spring.

Calyx-teeth obsolete. Petals obovate or spatulate, flat, entire. Fruit didy

mous, nearly orbicular and laterally flattened, the carpels incurved at top and

bottom, nearly kidney-form, with 5 very slender ribs, and several (1 -3) small

oil-tubes in the intervals ; inner face of the seed hollowed into a broad deep

cavity.—A small glabrous vernal plant, producing from a deep round tuber a

simple stem, bearing one or two 2 - 3-ternately divided leaves, and a somewhat

imperfect and leafy-bracted compound umbel. Flowers few, white. (Name

from itpiyeueia, borji in the spring.)

1. E. bulbosa, Nutt. Stem 3-9' high; leaf-segments Hnear-oblong

;

fruit 1" long, 1^" broad.— W. New York to Md. and Tenn., and west to Wise,

S. E. Minn., and Kan.

34. HYDROCdTYLE, Tourn. Water Pennywort.

Calyx-teeth obsolete. Fruit strongly flattened laterally, orbicular or shield-

shaped ; the carpels 5-ribbed, two of the ribs enlarged and often forming a

thickened margin ; oil-tubes none, but usually a conspicuous oil-bearing layer

beneath the epidermis.— Low, mostly smooth, marsh or aquatic perennials,

with slender creeping stems, and round shield-shaped or kidney-form leaves-

with scale-like stipules. Flowers small, white, in simple umbels or clusters,

which are either single or proliferous (one above another), appearing all sum-

mer. (Name from vhuip, water, and kotvAtj, a Jlat cup, the peltate leaves of

several species being somewhat cup-shaped.)
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* Pericarp thin except at the broad corky dorsal and lateral ribs ; leaves round-

peltate, crenate ; peduncles as long as the petioles, from creeping rootstocks.

•*- Fruit notched at base and apex ; intermediate ribs corkij.

1. H. Umbellata, L. Umbels mamj-flowered, simple (sometimes pro-

liferous)
;
pedicels 2-6'' long; fruit about l^" broad, strongly uotched, the

dorsal ribs prominent but obtuse.— Mass. to Minn., south to the Gulf.

2. H. Canbyi, Coult. & Rose. Umbels 3 - 9-fowered, general!
>/
proliferous

;

pedicels very short, but distinct; fruit about 2 lines broad : carpels broader and

more flattened than in the preceding, sharper margined, the dorsal and lateral

ribs much more prominent ; seed-section much narrower. (H. umbellata, var.?

ambigua, Gray, Manual).— N. J. to Md.

-«- -(- Fruit not notched ; intermediate ribs not corky.

3. H. Verticillata, Thunb. Umbels few-flowered, proliferous, forming

an interrupted spike; pedicels very short or none; fruit 1^-2" broad; dorsal

and lateral ribs very prominent. (H. interrupta, Muhl.) — Mass. to Fla.

* * Pericarp uniformly corky-thicJcened and ribs all filiform ; leaves not peltate f

peduncles much shorter than the petioles.

•t- Fruit small, u'ithout secondary ribs or reticulations ; involucre small or none.

4. H, Americana, L. Stems filiform, branching and creeping; leaves

thin,Tound-ven'doTm,crenate-lobed and the lobes crenate, shining; few-flowered

umbels axillary and almost sessile ; fruit less than 1" broad; intermediate ribs

prominent ; no oil-bearing layer ; seed-section broadly oval.— Common.
5. H. ranunculoldes, L. f. Usually footing ; leaves thicker, round-reni-

form, 3 - 7-cleft, the lobes crenate
;
peduncles 1-3' long, refiexed in fruit ; capi-

tate umbel 5 - 1 0-flowered ; fruit l-H" broad; ribs rather obscure ; seed-sec-

tion oblong.— E. Penn. to Fla., thence westward.

- -1- Fruit larger (2-2^" broad), with prominent secondary ribs and reticula-

tions ; the 2-4flowered umbel subtended by two conspicuous bracts.

6. H. Asiatica, L. Petioles and peduncles (1 - 2' long) clustered on

creeping stems or runners; leaves ovate-cordate, repand-toothed, thickish;

geed-section narrowly oblong. (H. repanda, Pers.) — Md. to Fla. and Tex.

(Widely distril)uted in the tropics and southern hemisphere.)

35. ERYNGIUM, Tourn. Eryxgo.

Calyx-teeth prominent, rigid and persistent. Styles slender. Fruit ovate

or obovate, covered with little hyaline scales or tubercles, with no ribs, and

usually 5 slender oil-tubes on each carpel.— Chiefly perennials, with coriaceous,

toothed, cut, or prickly leaves, and blue or white bracted flowers closely sessile

in dense heads. (A name used by Dioscorides, of uncertain origin.)

* Stout, with parallel-veined elongated linear thick leaves,

1. E. yuec8ef61ium, Michx. (Rattlesxake-Master. Button Snake-
root.) Branching above, 1-6° high ; leaves rigid, tapering to a point (lower

sometimes 2-3° long), the margins remotely bristly ; heads ovate-globose (9"

long), with ovate-lanceolate mostly entire cuspidate-tipped bracts shorter than

the head, and similar bractlets.— Dry or damp soil, X. J. to Minn., south tu

Fla. and Tex. July -Sept.
10 '
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* * Tall and often stout ; leaves thick, not parallel-veined.

2. E. Virgiliianum, Lam. Slender (1-3° high); radical and lower

stem-leaves linear- to oblong-lanceolate, on long (sometimes 1° long) fistulous

petioles, entire or with small hooked teeth ; upper leaves sessile, spiny-toothed

DP laciniate ; heads ovate-oblong (6" long), with spiny-toothed or entire reflexed

bracts, and bractlets with 3 spiny cusps (the middle one largest).— Margins of

pones and streams, N. J. to Fla. and Tex., near the coast. Aug., Sept.

3. Ah. Leavenworthii, Torr. & Gray. Stout (1-3° high) ; lowest stem-

leaves broadly oblanceolate, spinosely toothed, the rest sessile and deeply

palmatelij-parted into narrow incisehj-pinnatifid spreading pungent segments

;

heads ovate-oblong (1 - lY long), with pinnatifid spinose bracts and 3 - 7-cus-

pidate bractlets, the terminal ones very prominent and resembling the bracts.

— Dry soil, E. Kan., Ark., and Tex.

* * * Prostrate and slender, rooting at the joints, diffusely branched, with small

thin unarmed leaves and very small heads.

4. E. prostratum, Nutt. Lower leaves oblong, entire, few-toothed, or

lobed at base ; upper leaves smaller, clustered at the rooting joints, ovate, few-

toothed or entire (occasionally some additional trifid ones) ; reflexed bracts

longer than the oblong heads (2 - -t" long).— Wet places, S. Mo. to Fla. and Tex.

36. SANICULA, Tourn. Saxicle. Black Snakeroot.

Calyx-teeth manifest, persistent. Fruit globular ; the carpels not separating

spontaneously, ri bless, thickly clothed with hooked prickles, each with 5 oil-

tubes.— Perennial rather tall glabrous herbs, with few palmately-lobed or

parted leaves, those from the root long-petioled. L'mbels irregular or com-

pound, the flowers (greenish or yellowish) capitate in the umbellets, perfect,

and with staminate ones intermixed. Involucre and involucels few leaved.

(Name said to be from sano, to heal; or perhaps from San Nicolas
)

1. S. Maryl^ndica, L. Stem l-3° high; leaves 3-7-parted, the di-

visions mostly sharply cut and serrate ; sterile flowers numerous and long-pedi-

celled ; fruit 1^ - 2" long, the styles longer than the prickles.— Throughout our

range, south to Ga. and Tenn., west to E. Kan. and Minn. May -Aug.

Var. Canadensis, Torr., has comparatively few and short-pedicelled

sterile flowers, and styles shorter than the prickles. (S. Canadensis, /- ) —
With the last, but westward only to Minn, and E. Kan.

Order 49. ARALIACEiE. (Ginseng Family )

Herbs, shrubs, or trees, with much the same characters as Umbelliferae,

hut with usually more than 2 styles, and the fruit afeiv - several-celled drupe.

— All)umen mostly fleshy. Petals not inflexed.

1. A RALIA, Tourn. Gixseng. Wild Sarsaparilla.

Flowers more or less polygamous. Calyx-tube coliereut with the ovary, the

teeth very short or almost ol)solete. Petals 5, epigynous, oblong or obovate,

lightlv imbricated in the bud, deciduous. Stamens 5. epigynous, alternate

with the petals. Styles 2 - .5, mostly distinct and slender, or in the sterile



CORNACE.E. (dogwood FAMILY.) 213

flowers sliort and united. Ovary 2 - 5-celled, with .a single anatropous ovule

suspended fron) the top of each cell, ripening into a berry-like drupe, with as

many seeds as cells. Embryo minute. — Leaves compound or decompound.

Flowers white or greenish, in umbels. Roots (perennial), bark, fruit, etc.,

warm and aromatic. (Derivation obscure.)

§ 1. ARALIA. Flowers monoecionsl
ij
poljigamous or perfect, tJie umbels usualli/

in corymbs or panicles ; styles and cells of the {black or dark purple) fruit

5; stems herbaceous or woody ; ultimate divisions of the leaves pinnate.

* Umbels numerous in a large compound panicle ; leaves very large, decompound.

1. A. spinosa, L. (Angelica-tree. Herclles' Club.) Shrub, or a

low tree ; the stout stem and stalks prickly ; leaflets ovate, pointed, serrate, pale

beneath.— River-banks, Penu. to Ind., and soutli to the Gulf. July, Aug.

2. Ao racemosa, L. (Spikexakd.) Herbaceous; stem ividely branched

;

leaflets heart-ovate, pointed, doubly serrate, slightly downy ; umbels racemose

;

styles united.— Rich woodlands, N. Brunswick to Minn., south to the moun-

tains of Ga. July. Well known for its spicy-aromatic large roots.

* * Umbels 2-7, corymbed : stem short, someichat woody.

3. A. hispida, Vent. (Bristly Sarsaparilla. Wild Elder.) Stem

(1-2° high) bristly, leafy, terminating in a peduncle bearing several umbels;

leaves twice pinnate; leaflets oblong-ovate, acute, cut-serrate.— Rocky and

sandy places, Newf. to the Dakotas, south to the mountains of X. C. June.

4. A. nudicaulis, L. (Wild Sarsaparilla.) Stem scarcely rising out

of the ground, smooth, bearing a single long-stalked leaf {1° high) and a shorter

naked scape, with 2-7 umbels ; leaflets oblong-ovate or oval, pointed, serrate,

5 on each of the 3 divisions.— Moist woodlands; range of n. 3. May, June.

The long horizontal aromatic roots a substitute for officinal Sarsaparilla.

§2. GINSENG. Flowers dioeciously p)olygauious ; styles and cells of the red or

reddish fruit 2 or 3; stem herbaceous, loiv, simple, bearing a ichorl of 3 pal-

mately 3- 7-fuliulate leaves, and a simple umbel on a slender peduncle.

5. A. quinquefolia, Decsne. & Planch. (Ginseng.) Root large and

spindle-shaped, often forked (4-9' long, aromatic); stem l°high; leaflets long-

stalked, mostly 5, large and thin, obovate-oblong, pointed ; styles mostly 2

;

fruit bright red — Rich and cool woods, Vt. and W. Conn, to ]\Iinn., south to

the mountains of Ga. July.

6. A. trifolia, Decsne. & Planch. (Dwarf Ginseng. Ground-nut.)

Root or tuber globular, deep in the ground (pungent to the taste, not aromatic)

;

stems 4-8' high ; leaflets 3-5, sessile at the summit of the leafstalk, narrowly

oblong, obtuse; styles usually 3; fruit yellowish. — Rich woods, N. Scotia to

Minn., south to Ga. April, ]\Iay.

Ordkr 50. CORXACE^E. (Dog\yood Family.)

Shrubs or trees {rarely herbaceous^, with opposite or alternate simple leaves,

the calyx-tube coherent icith the 1-2-celled ovary, its limb minute, the petals

(valvate in the bud) and as many stamens borne on the margin of an epigy-

nous disk in the perfect flowers ; style one : a single anatropous ovule hang-

ing from the top of the cell; the fruit a 1 - 2-seeded drupe; embrvo nearly
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as long as the albumen, loith large foliaceous cotyledons. — Including two

genera, of which Xyssa is partly apetalous. Bark bitter and tonic.

1. Cornus. Flowers perfect, 4-merous. Leaves mostly opposite.

2. IVyssa. Flowers dioeciously polygamous, 5-merous. Leaves alternate.

1. CORNUS, Tourn. Cornel. Dogwood.

Flowers perfect (or in some foreign species dioecious). Calyx minutely 4-

toothed. Petals 4, oblong, spreading. Stamens 4; filaments slender. Style

slender ; stigma terminal, flat or capitate. Drupe small, with a 2-celled and

2-seeded stone.— Leaves opposite (except in one species), entire. Flowers

small, in open naked cymes, or in close heads surrounded by a corolla-like

involucre. (Name from cornu, a horn; alluding to the hardness of the wood.)

§ 1 . Floivers greenish, in a head or close cluster, surrounded by a large and showy,

A-leaved, corolla-like, white or rarely pinkish involucre ; fruit bright red.

1. C. Canadensis, L. (Dwarf Cornel. Bunch-berry.) Stems low

and simple (5-7' high) from a slender creeping and subterranean rather woody

trunk ; leaves scarcely petioled, the lower scale-like, the upper croAvded into

an apparent whorl in sixes or fours, ovate or oval, pointed ; leaves of the invo-

lucre ovate ; fruit globular. — Damp cold woods, N. J. to lud. and i\Iinn., and

the far north and west. June.

2. C. florida, L. (Flowering Dogwood.) Tree 12-40° high; leaves

ovate, pointed, acutish at the base; leaves of the involucre obcordate (1^' long)

:

fruit oval.— Dry woods, from S. New Eng. to^Ont. and S. Minn., south to Fla.

and Tex. May, June. Very sho^vy in flower, scarcely less so in fruit.

§ 2. Flowers ichite, in open fat spreading cymes ; involucre none ; fruit spherical;

leaves all opposite {except in n. 9).

* Pubescence woolly and more or less spreading.

3. C. eircinata, L'Her. (Round-leaved Cornel or Dogwood.)

Shrub 6 - 10° high ; branches greenish, warty-dotted ; leaves round-oval, abruptly

pointed, woolly beneath (2 -5' broad); cymes flat; /"nnV light blue.— Copses,

in rich or sandy soil, or on rocks, X. Scotia to the Dakotas, south to Va. and

Mo. June.

4. C. sericea, L. (Silky Cornel. Kinnikinnik.) Shrub 3-10°

high ; branches purplish ; the branchlets, stalks, and lower surface of the nar-

rowly ovate or elliptical pointed leaves silky-downy (often rusty), pale and dull;

cymes flat, close; calyx-teeth lanceolate; fruit pale blue.—Wet places, Canada

to the Dakotas, south to Fla. and La. June.

5. C. asperif61ia, Michx. Branches brownish; the branchlets, etc., rough-

pubescent ; leaves ublong or ovate, on short petioles, pointed, rough with a harsh

pubescence above, and downy beneath ; calyx-teeth minute ; fruit white. (C.

Drummondii, ^fey.) — Dry or sandy soil, N. shore of L. Erie to Minn, and the

Gulf. May, June. A rather tall shrub.

* * Pubescence closely appressed, straight and silky, or none.

6. C. stolonifera, Michx. (Red-osier Dogwood.) Branches, espe-

cially the osier-like shoots of the season, bright red-purple, smooth; leaves ovate,

rounded at base, abruptly short-pointed, roughish with a minute close pubescence
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on both sides, ivhitish underneath; cymes small and flat, rather few-flowered,

smooth ;
/>i(/i ichite or lead-color.— Wet places; common, especially north-

ward. Multiplies freely by prostrate or subterranean suckers, and forms broad

clumps, 3-6° high. June.

7. C, striata, Lam. (Stiff Cornel.) A slirub 8-15° high; branches

broAvnish or reddish, smooth ; leaves ""ovate or ovate-lanceolate, taper-pointed,

acutisli at base, glabrous, of nearly the same hue both sides ; ci/mes loose,Jlattish ;

anthers andfruit pale blue.— Swamps, Va. to Ga. and Fla. April, May.

8. C. paniculata, L'Her. (Fanicled Cornel.) Shrub 4-8° high,

much branched; branches graij, smooth ; leaves o^-a^e-Zanceo/afc^, taper-pointed,

acute at base, ivhitish beneath but not downy; cymes convex, loose, often pani-

cled; fruit if/i/fe, depressed-globose.— Thickets and river-banks. June.

9. C. alternifolia, L. f. Shrub or tree 8-25° high; branches greenish

streaked with ichite, the alternate leaves clustered at the e?zc/s, ovate or oval, long-

pointed, acute at base, whitish and minutely pubescent beneath ; cymes very

broad and open
,
fruit deep blue on reddish stalks.— Hillsides in copses, N.

Brunswick to Minn., south to Ga. and Ala. May, June.

2. NYSSA, L. Tupelo. Pepperidge. Sour-Gum Tree.

Flowers dioeciously polygamous, clustered or rarely solitary at the summit

of axillary peduncles. Stam. Fl. numerous in a simple or compound dense

cluster of fascicles. Calyx small, 5-parted. Petals as in fertile flower or none.

Stamens 5-12, oftener 10, inserted on the outside of a convex disk ; filaments

slender ; anthers short. No pistil. Pist. Fl. solitary, or 2 - 8, sessile in a bracted

cluster, much larger than the staminate flowers. Calyx witli a very short re-

pand-truncate or minutely 5-toothed limb. Petals very small and fleshy, decidu-

ous, or often wanting. Stamens 5-10, with perfect or imperfect anthers. Style

elongated, revolute, stigmatic down one side. Ovary 1 -celled. Drupe ovoid

or oblong, with a bony and grooved or striate 1 -celled and I -seeded stone.

—

Trees with entire or sometimes angulate-toothed leaves, which are alternate,

but mostly crowded at the ends of the branchlets, and greenish flowers appear-

ing with the leaves. (The name of a Nymph :
" so called because it [the

original species] grows in the water.")

1. N. sylvatica, Marsh. (Tupelo. Pepperidge. Black or Sour
Gum.) Middle-sized tree, with horizontal branches ; leaves oval or obovate,

commonly acuminate, glabrous or villous-pubescent when young, at least on

the margins and midrib, shining above when old (2 - 5' long)
;
fertile flowers

3-8, at the summit of a slender peduncle
; fruit ovoid, acid, bluish-black (about

Y long). (N. multiflora, Wang.) — Rich soil, either moist or nearly dry,

S. Maine and N. Vt. to Mich., south to Fla. and Tex. April, jNIay. Leaves

turning bright crimson in autumn. Wood firm, close-grained and very un-

wedgeable, on account of the oblique direction and crossing of its fibres.

2. N. uniflora, Wang. (Large Tupelo.) A large tree; leaves ob-

long or ovate, sometimes slightly cordate at base, long-petioled, entire or an-

gulate-toothed, pale and downy-pubescent beneath, at least when young (4-12'

long)
; fertile fower solitary on a slender peduncle

;
/"ru^'i oblong, blue {V or

more in length).— Deep swamps, S. Va. to S. 111. and Mo., south to Fla. and

Tex. April. Wood soft ; that of the roots very light and spongy.
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Division TI. GAMOPETALOUS DICOTYLEDONOUS PLANTS.

Floral envelopes consisting of both calyx and corolla, the latter

composed of more or less united petals, that is, gamopetalous.*

Order 51. CAPRIFOLIACE^E. (Honeysuckle Family.)

Shi'ubs, or rarely herbs, icith opposite leaves, no (genuine) stipules, the

calyx-tube coherent with the 2-b-celled ovary, the stamens as many as (one

fewer in Linnsea, doubled in Adoxa) the lobes of the tubular or rotate

corolla, and inserted on its tube. — Fruit a berry, drupe, or pod, 1 - several-

seeded. Seeds anatropous, with small embryo in fleshy albumen.

Tribe I. SAMBUCE^. Corolla wheel-shaped or urn-shaped, regular, deeply 5-Iobed.

Stigmas 3-5, sessile or nearly so. Inflorescence terminal and cyiuose.

* Dwarf herb, with stamens doubled and tlowei-s in a capitate cluster.

1. Adoxa. Fruit a dry greoiish drupe, with 3-5 cartilaginous nutlets. Cauline leaves a

single pair and tenia te.

* * Shrubs, with stamens as many as corolla-lobes and flowers in broad compound cymes.

2. Sanibucus. Fruit berry-like, containing three small seed-like nutlets. Leaves pinnate.

3. Viburnum. Fruit a 1-celled 1-seeded drupe, with a compressed stone. Leaves simple.

Tribe II. I.ONICERE^. Corolla tubular, often irregular, sometimes 2-lipped. Style

slender ; stigma capitate.

* Herbs, with axillary flowers.

4. Triosteum. Stamens 5. Corolla gibbous at the base. Fruit a 3 celled drupe. Erect;

flowers sessile.

5. Liinnaea. Stamens 4, one fewer than the lobes of the corolla. Fruit dry^ 3-celled, but

only 1-seeded. Creeping, with long-pedunculate twin flowers.

* * Erect or climbing shrubs, with scaly winter-buds.

6. Symphoricarpos. Stamens 4 or 5, as many as the lobes of the bell-shaped regular

corolla. Berry 4-celled, but only 2-seeded ; two of the cells sterile.

7. liOiiicera. Stamens 5, as many as the lobes of the tubular and more or less irregular

coroUa. Berry several-seeded ; all the 2 or 3 cells fertile.

8. Diervilla. Stamens 5. Corolla fiinnel-form, nearly regular. Pod 2-celled, 2-valved,

many-seeded , slender.

1. ADOXA, L. MOSCHATKL.

Calyx-tube reaching not quite to the summit of the 3 - 5-ceUed ovary ; hmb
of 3 or more teeth. Corolla wheel-shaped, 4 - 6-cleft, bearing at each sinus a

pair of separate or partly united stamens with 1-celled authers. Style 3-5-

parted. Dry drupe greenish, with 3-5 cartilaginous nutlets.— A dwarf per-

ennial herb with scaly rootstock and ternately divided leaves, the cauline a

single pair. An anomalous genus. (From &5o^os, obscure or insignificant.)

* In certain families, as in Ericaceae, etc., the petals in some genera are nearly or quite

separate. In Compositse and some others, the calyx is mostly reduced to a pappus, or a mere
border, or even to nothing more than a covering of the surface of the ovary. The student

might look for these in the first or the third division ; but the artificial analysis prefixed to

the volume provides for such anomalies, and will lead him to the proper order.
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1 . A. Moschatellina, L. Smooth, musk-scented ; nidical leaves 1 - .3-

ternate, the canline .3-cleft or 3-parted ; leaflets obovate, S-clelt ; flowers several

in a close cluster on a slender peduncle, greenisli or yellowish. — N. Iowa,

Wise, and Minn., and northward. (En., Asia.)

2. SAMBUCUS, Tourn. Elder.

Calyx-lol»es minute or obsolete. Corolla open urn-shaped, with a broadly

spreading 5-cleft limb. Stamens 5. Stigmas 3. Fruit a berry-like juicy

drupe, containing 3 small seed-like nutlets.— Shrubby plants, with a rank

smell when bruised, pinnate leaves, serrate-pointed leaflets, and numerous

small and white flowers in compound cymes. (The Latin name, perhaps from

(Ta/uL^vKri, an ancient musical instrument.)

1. S. Canadensis, L. (Common Elder.) Stems scarcely woody (5-

10° high); leajicts 5-11, oblong, mostly smooth, the lower often S-j^arted;

cijmes flat ; fruit black-purple.— Rich soil, in open places, throughout our

range, and south and west. June, July.— Pith white.

2. S, racemosa, L. (Red-berried Elder.) Stems woody (2-12'^

high), the bark warty; leaflets 5-7, ovate-lanceolate, doivni/ underneath ; ci/mes

panided, convex or pt/ramidal ; flruit bright red (rarely white). (S. pubens,

Michx.) — Rocky woods, N. Scotia to Ga., and westw^ard across the continent.

May ; the fruit ripening in June.— Pith brown. Both species occur with the

leaflets divided into 3-5 linear-lanceolate 2 - 3-cleft or laciniate segments.

3. VIBURNUM, L. Arrow-wood. Laurestinus.

Calyx 5-toothed. Corolla spreading, deeply 5-lobed. Stamens 5. Stigmas

1-3. Fruit a 1-celled, 1-seeded drupe, with soft pulp and a thin-crustaceous

(flattened or tumid) stone.— Shrubs, with simple leaves, and white flowers in

.flat compound cymes. Petioles sometimes bearing little appendages which are

evidently stipules. Leaf-buds naked, or with a pair of scales. (The classical

Latin name, of unknow'u meaning.)

§ 1. Cyme radiant, the marginal flowers neutral, icith greatly enlarged flat co-

rollas as in Hydrangea; drupes coral-red turning darker, not acid; stone

sulcate ; leaves pinnately veined; winter-buds naked.

1. V. lantanoides, Michx. (Hobble-bush. American Wayfaring-
tree.) Leaves (4-8' across) round-ovate, abruptly pointed, heart-shaped at

the base, closely serrate, the veins and veinlets l)eneath with the stalks and

branchlets very rusty-scurfy ; cymes sessile, very broad and flat.— Cold moist

woods, N. Brunswick to Out. and Penn., and in the mountains to N. C. May.

A straggling shrul) ; the reclining branches often taking root.

§ 2. Cyme peduncled, radiant in n. 2 ; drupe light red, acid, globose ; stone

very flat, orbicular, not sulcate; leaves palmately veined; winter-buds scaly.

2. V. Opulus, L. (Cranberry-tree.) Nearly smooth, upright (4- 10°

high) ; leaves 3-5-ribbed, strongly 3-lobed, broadly wedge-sliaped or truncate

at base, the spreading lobes pointed, mostly toothed on the sides, entire in the

sinuses
;
petioles bearing 2 glands at the apex.— Low ground, along streams,

from N. Brunswick far westward, and south to Penn. June, July. — The acid

fruit is a substitute for cranberries, whence tlie names High Cranberry-bush,
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etc. The well-known Sxow-ball Tree, or Guelder-Rose, is a cultivated

state, Avith the whole cyme turned into show}' sterile flowers. (Eu.)

3. V. pauciflorum, Pylaie. A low straggling shrub; leaves glabrous

or loosely pubescent beneath, 5-ribbed at base, unequally serrate nearly all

round, with 3 short lobes at the summit ; cyme few-flowered ; stamens shorter

than the corolla.— Cold woods, Newf . and Lab. to the mountains of X. Eng.,

westward to N. Mich, and the Rocky Mts.

§ 3. Cijme never radiant ; drupes blue, or dark-purple or black at maturity.

* Leaves 3-ribbed from the rounded or subcordate base, somewhat 3-lobed ; stij)-

ides bristle-shaped.

4. V. acerifolium, L. (Dockmackie. Arrow-wood.) Shrub 3 -6°

high ; leaves soft-doAvuy beneath, the pointed lobes diverging, unequally

toothed; cymes small, slender-peduncled ; stamens exserted ; fruit crimson

turning purple ; stone lenticular, hardly sulcate. — Cool rocky woods, from

X. Brunswick to N. C, and west to S. Minn.

* * Leaves {with base inclined to heart-shaped) coarseh/ toothed, prominently pin-

nately veined ; stipules narrowly subulate ; no rusty scurf; fruit ovoid, blue

or purple ; the stone grooved ; cymes pedimcled.

•i- Stone fat ; leaves all short-petioled or subsessile.

5. V. pubescens, Pursh. (Downy A.) A low, straggling shrub ; leaves

ovate or oblong-ovate, acute or taper-pointed, the veins and teeth fewer and

less conspicuous than in the next, the lower surface and very short petioles

soft-downy, at least when young ; fruit dark-purple ; the stone lightly 2-sul-

cate on the faces.— Rocks, etc., Lower Canada to the mountains of Ga., west

to Iowa and Minn. June.

-(- -i- Stone very deeply sulcate ventral!y ; leaves rather slender-petioled.

6. V. dentatum, L. (Arrow-wood.) Smooth, 5 - 1 5° high, with ash-

colored bark ; leaves broadly ovate, very numerously sharp-toothed and strongly

veined ; fruit 3" long ; cross-section of stone between kidney- and horseshoe-

shaped.— AYet places, N. Brunswick to N. Ga., and west to Minn. June.

—

The pale leaves often with hairy tufts in the axils of the straight veins.

7. V. raolle, Michx. Leaves broadly oval, obovate or ovate, scarcely

pointed, coarsely crenate or repand-toothed, the lower surface, branchlets an(?

cymes soft-downy, the latter with stellate pubescence ; fruit oily, larger ant'

more pointed, the stone as in n. 6, but less deeply excavated.— Coast of X.

Eng. (Martha's Vineyard), to Tex.

* * * Leaves finely serrate or entire, bright green ; veins not prominent ; stipules

none ; ivhole plant glabrous or with some minute rusty scurf; fruit black or

with a blue bloom, sweet ; stone very flat and even, broadly oval or orbicular.

-)- Cymes peduncled, about 5-rayed ; drupes globose-ovoid, 3" long , shrubs 5-12"

high, in sivamps.

8. V. cassinoides, L. (Withe-rod.) Shoots scurfy-punctate ; leaves

thickish and opaque or dull, ovate to oblong, mostly with obtuse acumination,

obscurely veiny {I -S' long), icith margins irregularly crenulate-denticulate or

sometimes entire
;
peduncle shorter than the cyme. (V nudum, var. cassinoides,

Torr. Sf Gray.)— Newf. to N. J. and Minn. Flowers earlier than the next.
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9. V. ntldum, L. Obscurely scurfy-punctate ; leaves more ve in ij, thick-

ish,oval, oblong or lanceolate, entire or obsoletely denticulate, lucid above (2-

4' long)
;
peduncle usuallt/ equalling the cyme.— N. J. to Fla.

•1- •)- Compound ci/mes sessile, 3 - 5-rayed ; drupes oval, 5 - 7'' long.

10. V. LentagO, L. (Sweet Viburnum. Sheep-berry.) Leaves ovate,

strongly pointed, closely and very sharply serrate ; petioles long and margined

;

cyme large; fruit oval, ^ long or more, ripe in autumn, edible; tree 15-30°

high.— AVoods and banks of streams, from the Atlantic to Mo., Minn., and

northward. Fl. in spring.

11. V. prunifolium, L. (Black Ha av.) Leaves oval, obtuse ox &\\g\].t\\

pointed, ^/77ie/// and sharply serrate, smaller than in the preceding (1 -2' long)

;

fruit similar or rather smaller.— Dry or moist ground, N. Y. to Mich., Kan
,

and southward. Flowering early.— A tall shrub or small tree.

12. V. obovatum, Walt. Shrub 2-8° high; leaves obovate or spatu-

late, obtuse, entire or denticulate, thickish, small (1 - H' long), shining ; cymes

small ; fruit b" long, black.— River-banks and swamps, Ya. to Fla. May.

4. TRidSTEUM, L. Fever-wort. Horse-Gentian.

Calyx-lobes linear-lanceolate, leaf-like, persistent. Corolla tubular, gibbous

at base, somewhat equally 5-lobed, scarcely longer than the calyx. Stamens 5.

Ovary mostly 3-celled, in fruit forming a rather dry drupe, containing as many
ribbed 1 -seeded bony nutlets.— Coarse, hairy, perennial herbs, leafy to the top

;

the ample entire pointed leaves tapering to the base, but connate round the

simple stem. Flowers sessile, solitary or clustered in the axils. (Name an

abbreviation of Triosteospermum, alluding to the three bony nutlets.)

1. T. perfoliatum, L. Softly nairy {2-4° high) ; leaves oval, abruptly

narrowed below, downy beneath ; flowers brownish-purple, mostly clustered

;

fruit orange-color, Y long.— Rich woodlands, Canada and N. Eng. to Minn.,

Iowa, and Ala. June. Also called Tinker's-weed, Wild Coffee, et«.

2. T. angUStif61iUIIl, L. Smaller, bristly-hairy ; leaves lanceolate, taper-

ing to the base; flowers greenish-cream-color, mostly single in the axils.

—

Shady grounds, Ya. to 111., Mo., and Ala. May.

5. LINN^A, Gronov. Twin-flower.

Calyx-teeth 5, awl-shaped, deciduous. Corolla narrow bell-shaped, almost

equally 5-lobed. Stamens 4, two of them shorter, inserted toward the base of

the corolla. Ovary and the small dry pod 3-celled, but only 1 -seeded, two of

the cells having only abortive ovules.— A slender creeping and trailing little

evergreen, somewhat hairy, with rounded-oval sparingly creuate leaves con-

tracted at the base into short petioles, and thread-like upright peduncles fork-

ing into 2 pedicels at the top, each bearing a delicate and fragrant nodding

flower. Corolla purple and whitish, hairy inside. (Dedicated to the immortal

LinncEus, who first pointed out its characters, and with whom this pretty little

plant was a special favorite.)

1. L. borealis, Linnn?rs.—Moist mossy woods and cold bogs, N. Eng.

to N. J. and the mountains of Md., west to Minn. ; also far north and west.

June. (Eu.)
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6. SYMPHORICARPOS, Dill. Snowberry.

Calyx-teeth short, persistent. Corolla bell-shaped, regularly 4 - 5-lobed, with

as many short stamens inserted into its throat. Ovary 4-celled, only 2 of the

cells with a fertile ovule ; the berry therefore 4-celled but only 2-seeded. Seeds

bony.— Low and branching upright shrubs, with oval short-petioled leaves,

which are downy underneath and entire, or wavy toothed or lobed on the young

shoots. Flowers white tinged with rose-color, in close short spikes or clusters.

(Name composed of av/Kpopew, to bear together, and Kapiros, fruit ; from the

clustered berries.)

* Stijle bearded ; fruit red ; flowers all in short dense axillary clusters.

1. S. vulgaris, !Michx. (Indian Currant. Coral-berry.) Flowers

in the axils of nearly all the leaves ; corolla sparingly bearded ; berries sm.all.

— Rocky banks, western N. Y. and Peun. to the Dakotas, Neb., and Tex. July.

* * Style glabrous ; fruit white : flowers in clusters or sometimes solitary.

2. S. OCCidentalis, Hook. (Wolfberry.) Flowers in dense terminal

and axillary spikes : corolla much bearded within ; stamens and style pro-

truded.— Rocky ground, N. Mich, and 111., west to the Rocky Mts.— Flowers

larger and more funnel-form, and stamens longer, tlian in the next.

3. S. racemosUS, Michx. (Snowberry.) Flowers in a loose and some-

what leafy interrupted spike at the end of the branches; corolla bearded inside
,

berries large.— Rocky banks, N. New Eng. and Penn., to Minn, and westward ;

common in cultivation. June -Sept. Berries ripe in autumn. — Var. pauci-

fl6rus, Robbins. Low, diffusely branched and spreading; leaves smaller

(about 1' long), the spike reduced to one or two flowers in the uppermost axils.

— Mountains of Vt. and Penn. to Minn., the Dakotas, and westward.

7. L ONI CERA, L. Honeysuckle. Woodbine.

Calyx-teeth very short. Corolla tubular or funnel-form, often gibbous at

the base, irregularly or almost regularly 5-lobed. Stamens 5, Ovary* 2-3-

celled. Berry several-seeded.— Leaves entire. Flowers often showy and

fragrant. (Named in honor of Adam Lonitzer, latinized Lonicerus, a German

herbalist of the 16th century.)

§ 1. XYL6STE0N. Upright bushy shrubs ; leaves all distinct ; peduncles axil-

lary , single, 2-flowered at the summit ; the two berries sometimes united into

one ; calyx-teeth not persistent.

* Bracts (2 or sometimes 4) at the base of the ovaries minute.

1. L. ciliata, Muhl. (Fly-Honeysuckle.) Branches straggling (3 - 5°

high) ; leaves oblong-ovate, often heart-shaped, petioled, thin, downy beneath

;

filiform peduncles shoHer than the leaves; corolla funuel-form, almost spurred

at the base (greenish-yellow, |' long), the lobes nearly equal ; berries separate

(red)'.— Rocky woods, N. Brunswick to Penn. and Minn. May.

2. L. cserillea, L. (Mountain F.) Low (1-2° high); branches up-

right; leaves oval, downy when young; peduncles very short; bracts awl-shaped,

longer than the ovaries, which are united into one (blue) berry ; flowers yellowish.

— Mountain woods and bogs, Lab. to R. I., Minn., and northward. May. (Eu.)

i
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3. L. Oblongifolia, Muhl. (Swamp F.) Shrub 2-5° high, brauchea

upright; leav(s (2-3' long) oblong , dowuy when young, smooth when old;

veduiicles long and slender; bracts minute or deciduous ; corolla deeply 2-lipped

{|' long, yellowish-white) ; berries (purple) united or nearly distinct. — Bogs,

N. New Eng. and N. Y., to Minn. June.

* * The two Jloicers involucrate by 4 conspicuous and broad foliaceous bracts.

4. L. involucrata, Banks. Pubescent, or becoming glabrous ; branches

4-augnlar; leaves (2-5' long) ovate-oblong, mostly pointed, petioled, and with

a strong midrib, exceeding the peduncle ; corolla yellowish, viscid-pubescent,

cylindraceous (6 - 8" long) ; ovaries and globose dark-purple berries distinct.

— Deep woods ; shores of L. Superior, and north and westward.

§ 2. CAPRIFOLIUM. Ticining shrubs, ivith the Jlowers in sessile ichorled

clustersfrom the axils of the [often connate) upper leaves,forming interrupted

terminal spikes; calyx-teeth persistent on the (red or orange) berry.

* Corolla trumpet-shaped , almost regular ; stamens and style little exserted.

5. L. sempervirens, Ait. (Trumpet Hoxeysuckle.) Flowers in

somewhat distant whorls, scentless, nearly 2' long, deep red outside, yellowish

within or rarely throughout ; leaves oblong, smooth, the lower petioled, the

uppermost pairs connate.— Copses, Conn, to Ind., and southward ; common in

cultivation. May -Oct.— Leaves deciduous at the north.

* * Corolla ringent ; the lower lip tiarrow, the upper broad and 4-lobed ; sta7nens

and style conspicuously exserted.

t- Corolla-tube an inch long, glabrous inside ; stamens and style glabrous.

6. Ii. grata, Ait. (American- Woodbine.) Leaves smooth, glaucous

beneath, obovate, the 2 or 3 upper pairs united ; flowers whorled in the upper-

most axils ; corolla whitish with a purple tube, fading yellowisli, not gibbous

at base, fragrant.— Rocky woodlands, N. J. and Penn. to Mich, and Mo., and

southward ; also cultivated. May.

H- -f- Corolla hairy within, the tube 6'^ long or less.

7. Li. hirsuta, Eaton. (Hairy Honeysuckle.) Twining and rather

high-climbing ; leaves deep green above, downy-hairy beneath, as well as the

l)ranches, veiny, dull, broadly oval, the uppermost united, the lower short-

petioled ; flowers in approximate whorls ; tube of the (orange-yellow) clammy-

pubescent corolla gibbous at base, slender.— Damp copses and rocks, Maine

to Penn., Mich., and Minn. July.— A coarse large-leaved species.

8. L. Sunivantii, Gray. At length ynuch whitened icith glaucous bloom,

3-6° high, glabrous; leaves oval and obovate-oblong (2-4' long), sessile and

mostly connate on the flowering stems, the uppermost into an orbicular disk

;

corolla pale yellow
; flaments nearly glabrous. (L. flava of former edition,

mainly.) — Ohio to 111., Minn., and L. Winnipeg; also in Tenn. and N. C.

9. Ij. glauca, Hill. Glabrous, or lower leaf-surface sometimes puberu-

lent, 3-5° high; leaves oblong (2-3' long), glaucous but less whitened than

in the last, the 1-4 upper pairs connate ; corolla greenish-yellow or purplish

;

tube only 3 - 4" long, within and also style and base offlaments hirsute. (L. par-

vifldra. Lain., and part of var. Douglasii, Gray.) — Rocky grounds, X. Eng.

and Penn. to Minn., and northward.
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8. D IE ilVILLA, Tourn. Bush-Honeyscckle.

Calyx-tube tapering at the summit ; the lobes slender, awl-shaped, persistent.

Corolla fuuuel-form, 5-lobed, almost regular. Stamens 5. Pod ovoid-oblong,

pointed, 2-celled, 2-valved, septicidal, many-seeded. — Low upright shrubs,

with ovate or oblong pointed serrate leaves, and cymosely 3 - several-flowered

peduncles, from the upper axils or terminal. (Named in compliment to Dr.

Dierville, who brought it from Canada to Tournefort.)

1. D. triflda, Moench. Leaves oblong-ovate, taper-pointed, petioled;

peduncles mostly 3-flowered ;
pod long-beaked.— Rocks, Newf . to the moun-

tains of N. C, west to Minn. June - Aug.— Flowers honey-color, not showy,

as are the Japanese species cultivated under the name of Weigela.

Order 52. RUBIACE^E. (Madder Family.)

Shrubs or herbs, with opposite entire leaves connected by interposed stipules,

or in whorls icithout apparent stipules, the calyx coherent with the 2-'i-celled

9vary, the stamens as many as the lobes of the regular corolla (4-5), and

inserted on its tube.— Flowers perfect, but often dimorphous (as in ^Nlitcli-

ella and Houstonia). Fruit various. Seeds anatropous or amphitropous.

Embryo commonly pretty large, in copious hard albumen.— A very large

family, the greater part, and all its most important plants (such as the

Coffee and Peruvian-Bark trees), tropical.

I. CINCHONE^. Ovules numerous in each cell ; leaves opposite.

1. Houstonia. Corolla salver-form or fiiiinel-form, 4-lobed. Seeds rather few, thimble-

shaped or saucer-shaped. Low herbs.

2. Oldenlandia. Corolla wheel-shaped in our species, 4-lobed. Seeds very numerous and

minute, angular. Low herbs.

II. COFFEINE^. Ovules solitary in the cells ; leaves mostly opposite.

-<- Flowers in a close and globose long-peduncled head. Fruit dry. Shrubs.

3. Cephalanthus. Corolla tubular ; lobes 4. Fruit inversely pyramidal, 2- 4-seeded.

•t- -1- Flowers twin ; their ovaries united into one. Fruit a 2- eyed berry.

4. Mitchella. Corolla funnel-form ; its lobes 4. A creeping herb.

•1- -1- H- Flowers axillary, separate. Fruit dry when ripe. Herbs.

5. Spermacoce. Corolla funnel-form or salver-form ; lobes 4. Fruit separating when ripe

into 2 carpels, one or both of them opening.

6. Diodia. Fruit separating into 2 or 3 closed and indehiscent carpels ; otherwise as n. 5.

III. STELLATE. Ovules solitary ; leaves in whorls, without stipules.

7 Galium. Corolla wheel-shaped, 4- (or rarely 3-) parted. CaljTC-teeth obsolete. Fi-uit

twin, separating into 2 indehiscent 1-seeded carpels.

8. Sherardia. Corolla funnel-form. Calyx-lobes lanceolate. Flowers subsessile,

involucrate.

L HOUSTONIA, L.

Calyx 4-lobed, persistent ; the lobes in fruit distant. Corolla salver-form or

funnel-form, usually much longer than the calyx-lobes, 4-lobed, the lobes val-

vate in the bud. Stamens 4 ; anthers linear or oblong. Style 1 ; stigmas 2.

Ovary 2-celled. Pod top-shaped, globular, or didymous, thin, its summit or upper

half free from and projecting beyond the tube of the calyx, loculicidal across
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the top. Seeds rather few (4-20 in each cell), peltate and saucer-shaped or

globular-thinible-shaped, pitted.— Small herbs, with short entire stipules con-

necting the petioles or narrowed bases of the leaves, and cymose or solitary and

peduncled flowers. These are dimorphous, in some individuals with exserted

anthers and short included style ; in others the anthers included and the style

long, the stigmas therefore protruding. (Named for Dr. Wm. Houston, an

English botanist who collected in Central America.)

* Small and delicate, vernal-Jioivering ; peduncles \-Jloicered ; corolla salver-

form; upper half of the broad and somewhat 2-lohed podfree ; seeds globu-

lar, with a veri/ deep round cavity occupying the innerface.

H- Perennial by delicate Jilifarm creeping rootstocks or creeping steins ; peduncles

fliform, 1-2' long.

1. H. eserulea, L. (Bluets. Innocence.) Glabrous ; sfe?«s erec/, slen-

der, sparingly branched from the base (3 - 5' high) ; leaves oUong-spatulate (.3 -

4" long)
;
peduncle filiform, erect ; corolla light blue, pale lilac or nearly wliite

with a yellowish eye, with tube much longer than its lobes or than those of the

calyx.— Moist and grassy places, N. Eng. to Ga., west to Mich, and Ala.
;
pro-

ducing from early spring to midsummer its delicate little flowers.

2. H. serpyllifolia, Michx. Like the last, but filiform stems prostrate,

extensively creeping and rooting; leaves orbicular to ovate (2 -4" long); co-

rolla rather larger, and deep violet-blue.— Along streamlets and on mountain-

tops, Va. to Tenn. and S. C.

-t- -)- Winter-annuals, branching from the simple root; peduncles much shorter.

3. H. patens, Ell. An inch to at length a span high, with ascending

branches and erect peduncles ; leaves spatulate to ovate ; corolla much smaller

than that of n. 1, violet-blue or purplish without yellowish eye, tlie tube longer

than its lobes, tivice the length of the calyx-lobes.— Dry or sandy soil, S. Va. to

Tex. and 111. (?)

4. H. minima, Beck. Move dif^nse, commonly scabrous; stems at length

much branched and spreading (1-4' high) ; lowest leaves ovate or spatulate,

the upper oblong or nearly linear ; eanier peduncles elongated and spreading

in fruit, the later ones short; tube of the purplish corolla not longer than its lobes

or the ample calyx-lobes (1|" long).— Dry hills. Mo. to Tex. March -May.

* * Erect, mostly perennial herbs (6-20' high), with stem-leaves sessile, andflow-
ers in small terminal cymes or clusters ; corolla funnel-form, purplish, often

hairy inside ; seeds meniscoidal, with a ridge across the hollowed innerface.

5. H. purpiirea, L. Pubescent or smooth (8-15' high); leaves vary

ing f'om roundish-ovate to lanceolate, 3-5-ribbed ; calyx-lobes longer than the

half-free globular pod. — Woodlands, Md. to Ark., and southward. May - July.

— Varying wonderfully, as into .

—
Var. ciliolata, Gray. A span high ; leaves only V long, thickish ; cauline

oblong-spatulate ; radical oval or oblong, rosulate, hirsute-ciliate ; calyx-lobes

a little longer than the pod.— Rocky banks, from the Great Lakes and Minn,

to Ky.
;
passing into

Var. longifolia, Gray. A span or two high, mostly glabrous, thinner-

leaved ; leaves oblong-lanceolate to linear (6-20" long) ; radical oval or oblong.
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less rosulate, not ciliate.— Eocky or gravelly ground, Maine to Minn., south

to Ga. and Mo. ; also northward.

Var. tenuifolia, Gray. Slender, lax, diffuse, 6- 12' high, with loose in-

florescence, and almost filiform branches and peduncles; cauline leaves all

linear, hardly over 1" wide.— 8. E. Ohio to Va., N. C, and Tenn.

Var. ealycosa, Gray. Almost 1° high; leaves broadly lanceolate, thick-

ish; calyx-lobes elongated (2-4" long), much surpassing the pod.— From
111. (Hall) to Ark. and N. Ala.

6. H. angustifolia, Michx. Stems tufted from a hard or woody root

,

leaves narrowly linear, acute, 1 -ribbed, many of them fascicled ; flowers crowded,

short-pedicelled ; lobes of the corolla densely bearded inside
;
pod ohovoid, acute

at base,onlij its summit free, opening first across the top, at length through the

partition.— Barrens, 111. to Kan., south to Tex., Tenn., and Fla.

2. OLDENLANDIA, Plumier.

Calyx 4-lobed, persistent. Corolla short, in our species wheel-shaped ; the

limb 4-parted, valvate in the bud. Stamens 4 ; antliers short. Style 1 or none

;

stigmas 2. Pod thin, 2-celled, many-seeded, opening loculicidally across the

summit. Seeds very numerous, minute and angular.— Low herbs, with small

stipules united to the petioles. (Dedicated to the memory of Oldenland, a

German physician and botanist, who died early at the Cape of Good Hope.)

1. O. glomerata, Michx. An inconspicuous, pubescent or smoothish,

branched and spreading annual (2-12' high) ; leaves ovate to oblong; flowers

in sessile axillary clusters; corolla nearly Avheel-shaped (white), much shorter

than the calyx.— Wet places, near the coast, N. Y. to Fla. and Tex.

3. CEPHALANTHUS, L. Buttox-blsh.

Calyx-tube inversely pyramidal, tlie limb 4-toothed. Corolla tubular", 4-

toothed ; the teeth imbricated in the bud. Style thread-form, much protruded.

Stigma capitate. Fruit dry and hard, small, inversely pyramidal, 2-4-celled,

at length splitting from the base upward into 2-4 closed 1 -seeded portions.

—

Shrubs, with the white flowers densely aggregated in spherical peduncled heads.

(Name composed of Ke(pa\-f}, a head, and &v6os, a Jloicer.)

1. C. OCCidentalis, L. Smooth or pubescent ; leaves petioled, ovate or

lanceolate-oblong, pointed, opposite or whorled in threes, with short intervening

stipules.— Swamps and along streams, throughout the continent. July, Aug

4. MITCHELL A, L. Partridge-berry.

FloAvers in pairs, with their ovaries united. Calyx 4-toothed. Corolla fun-

nel-form, 4-lobed ; the lobes spreading, densely bearded inside, valvate in the

bud. Stamens 4. Style 1 ; stigmas 4, linear. Fruit a berry-like double drupe,

crowned witli the calyx-teeth of the two flowers, witli 4 small seed-like bony

nutlets to each flower.— A smooth and trailing small evergreen herb, with

round-ovate and shining petioled leaves, minute stipules, white fragrant flow

ers often tinged with purple, and scarlet edible (but nearly tasteless) ber-

ries, which remain over winter. Flowers occasionally 3-6-merous, always

dimorphous ; all those of some individuals having exserted stamens and in-

eluded stigmas ; of others, included stamens and exserted style. (This very
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pretty plaut commemorates Dr. John Mitchell, an early correspondent of Lin-

n£eus, and an excellent botanist, who resided in Virginia.)

1. M. repens, L. — Dry woods, creeping about the foot of trees, especially

Coniferai, throughout our range and southward. June, July.— Leaves often

variegated with whitish lines Rarely the two flowers are completely conflu-

ent into one, with a 10-lobed corolla.

5. SPERMACbCE, Dill. Button-weed.

Calyx-tube short; the limb parted into 4 teeth. Corolla funnel-form or

salver-form, valvate in the bud Stamens 4. Stigma or style 2-cleft. Fruit

small and dry, 2-celled, 2-seeded, splitting wlieu ripe into 2 carpels, one of them
usually carrying with it the partition, and therefore closed, the other open on

the mner face.— Small lierbs, the bases of the leaves or petioles connected by

a bristle-bearing stipular membrane Flowers small, whitish, crowded into

sessile axillary whorled clusters or heads. (Name compounded of airepfxa, seed,

and aKuixi], a point, probably from the pointed calyx-teeth on the fruit.)

1. S. glabra, Michx. Glabrous perennial; stems spreading (9 -20' long)

;

leaves oblong-lanceolate ; heads many-flowered ; corolla little exceeding the

calyx, bearded in the throat, bearing the anthers at its base ; filaments and

style hardly any.— River-banks, S. Ohio to Ark., Tex., and Fla. Aug.

6. DIODIA, Gronov. Button-weed.

Calyx-teeth 2-5, often unequal. Fruit 2- (rarely 3-) celled ; the crustaceous

carpels into which it splits all closed and indehiscent. Flowers 1-3 in each

axil. Otherwise resembling Spermacoce. Flowering all summer. (Name
from ^iohos, a thoroughfare ; the species often growing by the wayside.)

1. D. Virginiana, L Smooth or hairy perennial ; stems spreading (
1

-

2° long) ; leaves lanceolate or oblong-lanceolate, sessile , corolla white (^' long),

the slender tube abruptlij expanded into the larcje limb; stijle 2-parted
, fruit

oblong, stronglij furrowed, crowned mostly with 2 slender calyx-teeth — Low
grounds along streams, southern N. J to Fla., west to Ark. and Tex.

2. D. teres, Walt. Hairy or minutely pubescent annual ; stem spreading

(3-9' long), nearly terete; leaves linear-lanceolate, closely sessile, rigid ; co-

rolla funnel-form (2 -W long, whitish), with short lobes, not exceeding the long

bristles of the stipules : stfjle undivided ; fruit obovate-turbinate, not furrou-ed

,

crowned with 4 short calyx-teeth.— Sandy soil, X J. to W. 111., Fla., and Tex

7. GALIUM, L. Bedstraw. Cleavers

Calyx-teeth obsolete. Corolla 4-parted, rarely 3-parted, wheel-shaped, val-

vate in the bud. Stamens 4, rarely 3, short. Styles 2. Fruit dry or fleshy,

globular, twin, separating when ripe into the 2 seed-like, indehiscent, 1-seeded

carpels.— Slender herbs, with small cymose flowers (produced in summer),

square stems, and whorled leaves , the roots often containing a red coloring

matter (Xame from 7dAo, mdk, which some species are used to curdle.)

§1. Naturalized species ; fruit drfj.

G. VERUM, L. (Yet.low Bedstraw.) Perennial; stems smooth, erect

;

leaves 8 or sometimes 6 in the whorls, linear, roughish, soon deflexed ; flowers
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very numerous, paniculate, yellow ; fruit usually smooth.— Dry fields, E. Mass.
(Nat. from Eu.)

G. MoLLUGO, L. Perennial, smooth throughout ; stems erect or diffuse,

2 or 3° long; leaves 8, or 6 on the branchlets, oblanceolate to nearly linear;

flowers very numerous in ample almost leafless panicles; fruit smooth.

—

Roadsides and fields, N. Y. and Penn. (Nat. from Eu.)

G. AxGLicuM, Huds. Annual, slender, diffuse, seldom 1° high, glabrous;
leaves 5-7, oblanceolate to nearly linear (3" long), their margins and the

angles of the stem spinulose-scabrous ; flowers rather few, cymulose on leafy

branches, greenish-white, very small ; fruit glabrous, more or less tuberculate
— Roadsides, Bedford Co., Va. (Curtiss). (Nat. from Eu.)

G. tric6rne, With. Annual, resembling G. Aparine, rather stout, with
simple branches ; leaves 6 or 8, oblanceolate, cuspidate-mucronate, the margins
and stem retrorsely prickly-hispid ; flowers mostly in clusters of 3, dull white;
fruits rather large, tuberculate-granulate, not hairy, pendulous.— Fields, east-

ward. (Nat. from Eu.)

§ 2. Indigenous species ; fruit dry.

* Annual; leaves about 8 in a whorl; peduncles 1 -3-Jlowered, axillary ; fruit

bristly with hooked prickles.

1. G. Aparine, L. (Cleavers. Goose-Grass.) Stem weak and re-

clining, bristle-prickly backward, hairy at the joints ; leaves lanceolate, taper-

ing to the base, short-pointed, rough on the margins and midrib (1-2' long)

;

flowers white.— Shaded grounds, throughout the continent
;
probably as an

introduced plant eastward.

* * Perennials ; leaves in 4's, comparatively large, and broad {narrower in n. 7

a7id 8), not cuspidate-pointed, more or less distinctly 3-nerved ; fruit uncinate-

hispid [except in n. 6 and 7).

-«- Peduncles loosely S - several-flowered ; flowers dxdl purple to yellowish-white.

2. G. pilosum, Ait. Hairy; /eares oya/, dotted, hairy (1' long), the lat-

eral nerves obscure; peduncles 2-3-forked, the flowers all pedicelled.— Dry
copses, R. I. and Vt. to 111., E, Kan., and southward.

Var. punetieuldsum, Torr. & Gray. Almost glabrous ; leaves varying

to elliptical-oblong, hispidulous-ciliate.— Va. to Tex,

3. G. Kamtschaticum, Steller. Stems weak, mainly glabrous (1°

high); leaves orbicular to oblong-ovate, thin (i-1' long), slightly pilose;

flowers slenderly pedicellate; corolla glabrous, yellowish-ichite, not turning

dark, its lobes merely acute. (G. circaszans, var. montanum, Torr. cf- Gray.) —
Higher mountains of N. Eng., L. Canada, and far westward. (Asia.)

4. G. eircsezans, Michx. (Wild Liquorice.) Smooth or downy (1°

high) ; leaves oval, varying to ovate-oblong, mostly obtuse, ciliate (1-1^' long) ."

peduncles usually once forked, the branches elongated and widely diverging in

fruit, bearing several remote flowers on very short lateral pedicels, reflexed in

fruit; lobes of t\ie greenish corolla hairy outside, acute or acuminate.— Rich

woods, N. Eng. to Minn., south to Fla. and Tex.

5. G. lanceol^tum, Torr. (Wild Liquorice.) Nearly glabrous;

leaves (except the lowest) lanceolate or ovate-lanceolate, tapering to the apex (2'

long) ; corolla glabrous, yellowish turning dull purple, lobes more acuminate

;

otherwise like the last.— Dry woods, N. Eng. to N. Mich, and Minn.

6. G. Iatif61ium, Michx. Smooth (1 - 2° high) ; leaves lanceolate or

ovate-lanceolate , acute (2' long), the midrib and margins rough ; cymes panicled,
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loosely many-flowered, the purple flowers on slender spreading pedicels; fruit

smooth, rather fleshy.— Dry woods, mountains of Penn. to N. C. and Tenn.

7. G. Arkansanum, Gray. Similar but lower; leaves lanceolate to

linear (T long or less), the lateral nerves obscure or none.— S. Mo. and Ark.

•I—I- Leaves narrow ; flowers bright white, numerous in a compact panicle.

8. G. boreale, L. (Northern Bedstraw.) Smooth (1-2° high);

leaves linear-lanceolate ; fruit minutely bristly, sometimes smooth.—- Rockv
banks of streams, Maine to Penn., Iowa, Minn., and westward. (Eu., Asia.)

* * Leaves in 4's, 5's, or 6's, small, \-nerved ; flowers white; fruit smooth

{flowers greenish and fruit hispid in n 12.)

t- Leaves pointless.

9. G. trifidum, L. (Small Bedstraav.) Stems weak, ascending (5 -

20' high), branching, mostly roughened backwards on the angles; leaves in

u-horls of4 to 6, linear or oblanceolate, the margins and midrib rough
;
peduncles

scattered, 1 -1-flowered ; corolla-lobes and stamens often only 3. — Spliagnous

bogs and wet ground, throughout the continent. Exceedingly variable.— Var.

PUsfLLUM, Gray, the smallest form; leaves only in 4's, 3-4" long, narrow, in

age often reflexed
;
peduncles I-flowered. In cold bogs, northward.— Var.

latif6lium, Torr., the larger and broadest-leaved form ; leaves 6 or 7" long,

often 2" wide. From Canada, south and west. (Eu., Asia.)

10. G. COncinnum, Torr. & Gray. Stems low and slender (6-12' high),

with minutely roughened angles; leaves all in ^'s, linear, slightl// pointed, vein-

less, the margins upwardly roughened; peduncles 2-3 timesforked,diff'usely pan-

icled ; pedicels short.— Dry hills, Penn. to Va., west to Minn., Iowa, and Ark.

-i- -f- Leaves cuspidately mucronate or acuminate.

11. G. asprellum, Michx. (Rough Bedstraw.) .S^e/w much branched,

rough backwards with hooked prickles, leaning on bushes (3-5° high) ; leaves

in whorls of ^, or 4-5 on the branchlets, oval-lanceolate, with almost prickly mar-

gins and midrib; peduncles short, 2-3 times forked.— Alluvial ground, N.

Eng. to N. C., west to Minn., Iowa, and Mo.

12. G. triflorum, Michx. (Sweet-scented BEDSTRAW^) Stem (1-3°

long) l)ristly-rougheued backward on the angles; leaves elliptical-lanceolate,

bristle-pointed, with slightly roughened margins (1-2' long); peduncles 3-

flowered, the flowers all pedicelled, greenish ; fruit beset with hooked bristles.

— Rich woodlands, throughout the continent. Sweet-scented in drying. (Eu.)

§ 3. Perennial ; fruit a berry ; leaves in 4's, \-nerved.

13. G. hispidulum, Michx. Hirsute-pubescent, scabrous, or sometimes

nearly smooth, 1-2° high, diffusely branched ; leaves oblong or oval, mucro-

nate (3-6'' long)
,
pedicels solitary or commonly 2 or 3 from the small invo-

lucral whorl, all naked, or one of them bracteolate ; flowers white ; berry purple,

glabrate.— Dry or sandy soil, southern N. J. to Fla., along the coast.

8. SHERARDIA, DiU.

Calyx-lobes lanceolate, persistent. Corolla funnel-form, the limb 4 - 5-lobed.
Stamens 4 -.5. Style filiform, 2-cleft ; stigmas capitate. Fruit dry, twin, of 2

indehiscent 1-seeded carpels.— A slender procumbent herb, with square stems,
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lanceolate pungent leaves in whorls of 4 - 6, and small subsessile blue or pink-

ish flowers surrounded by a gamophyllous involucre. (Named for Dr. William
Sherai'd, patron of Dillenius.)

S. ARVExsis, L. The only species ; sparingly naturalized from Eu.

Order 53. VALEKIAXACE^E. (Valerian Family.)

Herbs, with opposite leaves and no stipules; the calyx-tube coherent with

the ovary, which has one fertile 1-ovuled cell and two abortive or empty ones,

the stamens distinct, 1-3, fewer than the lobes of the corolla, and inserted

on its tube. — Corolla tubular > funnel-form, often irregular, mostly 5-

lobed, the lobes imbricated in the bud. Style slender; stigmas 1-3.

Fruit indehiscent, 1 -celled (the two empty cells of the ovary disappear-

ing), or .3-celled, two of them empty, the other 1-seeded. Seed suspended,

anatropous. with a large embryo and no albumen.— Flowers in panicled

or clustered cymes. (Roots often odorous and antispasmodic.)

1. VALERIANA, Tourn. Valerian.

Limb of the calyx of several plumose bristles (like a pappus) which are rolled

up inward in flower, but unroll and spread as the seed-like 1-celled fruit ma-

tures. Corolla commonly gibbous near the base, the 5-lobed limb nearly regu-

lar. Stamens 3.— Perennial herbs, with thickened strong-scented roots, and

simple or pinnate leaves. Flowers in many species imperfectly dioecious or di-

morphous. (A mediaeval Latin name of uncertain origin.)

* Root spindle-shaped, large and deep (6- 12' long) ; leaves thichish.

1. V. edulis, Xutt. Smooth, or minutely downy when very young ; stem

straight (1 -4° high), few-leaved; leaves commonly minutely and densely cili-

ate, those of the root spatulate and lanceolate, of the stem pinnately parted into

3-7 long and narrow divisions ; flowers in a long and narrow interrupted pani-

cle, nearly dioecious; corolla whitish, obconical (2" long).— Wet plains and

prairies, Ohio and Ont. to Iowa, Minn., and westward. June.

* * Root fibrous; leaves thin. {Stems 1-3° high.)

2. V. Sylv^tica, Banks. Smooth or minutely pubescent; root-leaves

ovate or oblong, entire, rarely with 2 small lobes ; stem-leaves pinnate, with 3-

1 1 oblong-ovate or lanceolate nearly entire leaflets ; cyme at first close, many-

flowered ; corolla inversely conical (3" long, rose-color or white).— Wet ground,

Newf. to southern N. Y., N. Mich., Avestward and northward. June.

3. V. paueiflora, Michx. Smooth, slender, surculose ;
root-leaves ovate,

heart-shaped, toothed, pointed, sometimes with 2 small lateral divisions ; stem-

leaves pinnate, Avith 3-7 ovate toothed leaflets ; branches of the panicled cyme

few-flowered ; tube of the (pale pink) corolla long and slender (|'long).— Woods
and alluvial banks, Penn. to S. 111., Mo., and Tenn. June.

2. VALERIANELLA, Tourn. Corn Salad. Lamb-Lettuce.

Limb of the calyx obsolete or merely toothed. Corolla funnel-form, equally

or unequally 5-lobed. Stamens 3, rarely 2. Fruit 3-celled, two of the cells

empty and sometimes confluent into one, the other 1-seeded.— Annuals and
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biennials, usually smooth, with forking stems, tender and rather succulent

leaves (entire or cut-lobed towards the base), and white or wliitish cymose-

clustered and bracted small flowers.— Our species all have the limb of the

calyx obsolete, and are so much alike in aspect, flowers, etc., that good charac-

ters are only to be taken from the fruit. They all have a rather short corolla,

the limb of which is nearly regular. (Name a diminutive of Valeriana.)

* Corolla bli'Ash ; fruit with a corkji mass at the back of the fertile cell.

V. olit6ria, Poll. Fruit flattish, obliquely rhomboidal; empty cells as
large as the fertile, contiguous, the thin partition at length breaking up. —
Old fields, X. Y. to Penn. and J^a. (Xat. from Eu.)

-* * Corolla white ; no corky mass behind the fertile cell.

•*- Fertile cell broader than the empty ones ; cross-section offruit triangular.

1. V. chenopodifolia, DC. Stems with long internodes and few forks

;

glomerate cymes few, slender-peduncled ; bracts broadly lanceolate ; fruit gla-

brous or pubescent, 2" long. (Fedia Fagopyrum, Torr. S)- Gray.)— Moist

grounds, western N. Y. to ^linn., south to Va. and Ky.

•*- H- Fertile cell as broad as the empty ones, beaked ; cross-section quadrate.

2. V. radi^ta, Dufr. Fruit ovate-tetragonal, downy-pubescent (sometimes

glabrous) ; empty cells as thick as the oblong-ovate fertile one, or thicker, a

broad shallow groove between them. (Fedia radiata, Michx.)— Low grounds,

Penn. to Minn., Tex., and Fla.

3. V. Stenocarpa, Krok. Fruit oblong-tetragonal, commonly glabrous ;

oblong fertile cell thicker than the linear-oblong approximate empty ones.

(Fedia stenocarpa, Fngelm.) — W. Mo. and E. Kan. to Tex.

-«-•»--»- Fertile cell much the narrowest, dorsally 1-nerved ; section roundish.

4. V. Woodsiana, Walp. Fruit 1" long or more; fertile cell ovate,

tipped with a tooth ; empty ones inflated, with oblong depression (sometimes

an open cavity) in the middle.— Moist grounds, N. Y. and Penn, to Tex
Var. umbilicata, Oray. Empty cells becoming confluent, vesicular by

incurvation of the circular margin, forming a deep and round umbilication.

(Fedia umbilicata, Sulliv.) — X. Y. to Ohio and southward.

Var. patellaria, Gray. Fruit saucer-shapecr, emarginate at base and apex,

winged by the divergent cells. (Fedia patellaria, Sulliv.) — Same range.

Order 54. DIPSACE^E. (Teasel Family.)

Herbs, icith opposite or ichorled leaves, no stipules, and the flovers in

dense heads, surrounded hy an involucre, as in the Composite P'amily ; hut

the stamens are distinct, and the suspended seed has albumen. — Repre-
sented by the following introduced species and by the cultivated Sweet
Scabious (Scabiosa atropurpurea).

1. DIPSACUS, Tourn. Teasel.

Involucre many-leaved, longer than the chaffy leafy-tipped and pointed bracts
among the densely capitate flowers; each flower with a 4-leaved calyx-like in-

Yolucel investing the ovary and fruit (achene). Calyx-tube coherent with the
ovary, the limb cup-shaped, witliout a pappus. Corolla nearly regular, 4-cleft.

Stamens 4, inserted on the 'corolla. Style slender.— Stout and coarse bien-
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nials, hairy or prickly, with large oblong heads. (Name from Sirpdc}, to thirst,

probably because the uuited cup-shaped bases of the leaves in some species
hold water.)

1. D. SYLVESTRis, Mill. ( WiLD Teasel.) Prickly ; Icavcs lauce-obloug

;

leaves of the involucre slender, longer than the head ; bracts (chaff) tapering
into a long flexible awn with a straight point.— Roadsides; rather rare.

(Nat. from Eu.) Suspected to be the original of

2. D. full6xl-M, L.,the Fuller's Teasel, which has a shorter involucre,
and stiff chaff to the heads, with hooked points, used for raising a nap upon
woollen cloth ; it has escaped from cultivation in some places. (Adv. from Eu.)

Order 55. COMPOSITIVE. (Composite Family.)

Flowers in a close head (the compound flower of the older botanists),

on a common receptacle, surrounded by an involucre, with 5 (i^arely 4)

stamens inserted on the corolla, their anthers united in a tube (syngenesious).

— Calyx-tube united with the 1-celled ovary, the limb (called a pappus)

crowning its summit in the form of bristles, awns, scales, teeth, etc., or

cup-shaped, or else entirely absent. Corolla either strap-shaped or tubu-

lar ; in the latter chiefly 5-lobed, valvate in the bud, the veins bordering

the margins of the lobes. Style 2-cleft at the apex (in sterile flowers

usually entire). Fruit seed-like (achene), dry, containing a single erect

anatropous seed, with no albumen.— An immense family, in temperate

regions chiefly herbs, without stipules, with perfect, polygamous, monoe-

cious or dioecious flowers. 'The flowers with a strap-shaped (ligulate)

corolla are called rays or ray-Jlowers ; the head which presents such

flowers, either throughout or at the margin, is radiate. The tubular

flowers compose the disk ; and a head which has no ray-flowers is said

to be discoid. When the head contains two sorts of flowers it is said to

be heterogamous ; when only one sort, homogamous. The leaves of the

involucre, of whatever form or texture, are termed scales. The bracts

or scales, which often grow on the receptacle among the flowers, are

called the chaff; when these are wanting, the receptacle is said to be

naked. — The largest order of Phsenogamous plants. The genera are

divided by the corolla into tfiree series, only two of which are represented

in the Northern United States. The first is much the larger.

Systematic Synopsis.

Series I TUBULIFLOR.^.

Corolla tubular in all the perfect flowers, regularly 5- (rarely 3 - 4-)

lobed, ligulate only in the marginal or ray-flowers, which when present

are either pistillate only, or neutral (with neither stamens nor pistil).

Tribe I. VERNONIACE.^. Heads discoid ; the flowers all alike, perfect and tubu-

lar, never yellow. Branches of the style long and slender, terete, thread-shaped, mi-

nutely bristly-hairy all over. — Leaves alternate or scattered.

1. Elephantopus. Heads 3 - 5-flowered, several crowded together into a compound head.

Involucre of S scales. Pappus of several chaffy bristles.

2. Vernonia. Heads several -many-flowered, separate. Involucre of many scales. Pap-

pus double, the inner capillary, the outer of minute chaffy bristles.
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Tribe II. EUPATOKIACEiE. Heads discoid, the flowers all alike, perfect and tu-

bular, never yellow. Branches of the style thickened upward or club-shaped, obtuse,

very juinutely and uniformly pubescent ; the stigmatic lines indistinct.

« Pappus a row of hard scales.

5. Sclerolepis. Head many-flowered. Scales of the involucre equal. Leaves whorled.

* * Pappus of slender bristles.

-- Achene 5-angled ; bristles of the pappus roughish.

4. Mikania. Flowers and involucral scales only 4. Stems twining.

6. Eupatorium. Involucre of more than 4 scales and the flowers few or many. Stems

not twining.

•t- •<- Achene 10-ribbed ; involucral scales striate-nei-ved.

6. Kuhnia. Pappus very strongly plumose. Scales of the involucre few.

7 Brickellia. Involucral scales in several series. Pappus merely scabrous.

8 liiatris. Pappus plumose or only barbellate. Corolla red-purple, strongly 5-lobed.

Heads spicate or racemose, the involucre well imbricated.

9. Trilisa. Pappus minutely barbellate. Corolla roi,3-purple Heads corymbed or pan-

icled, the involucre little imbricated.

Tribe III. ASTEROIDE.^. Heads discoid, the flowers all alike and tubular ; or else

radiate, the outer ones ligulate and pistillate. Anthers not caudate at base. Branches

of the style in the perfect flowers flat, smooth up to where the conspicuous marginal

stigmatic lines abruptly terminate, and prolonged above this into a flattened lance-shaped

or triangular appendage which is evenly hairy or pubescent outside. — Leaves alternate.

Receptacle naked (destitute of chaff) in all our species.

* 1. Ray-flowers yellow (in one species of Solidago whitish), or sometimes none at all,

4- Pappus of not numerous slender bristles. Heads radiate. Involucre of firm scales with

greenish tips, commonly coated with resin. West of the Mississippi.

10. Gutierrezia. Heads small, numerous Ray and disk-flowers 3 or 4 each, all fertile.

Papiius of several short chaff'y scales. Suffrutescent ; leaves very narrow.

11. Amphiachyris. Heads small. Ray-flowers 5 -10; pappus coroniform. Disk-flowers

infertile ; pappus of several bristle-like scales. Annual ; leaves very narrow.

12. Grindelia. Heads large, many-flowered. Flowers all fertile. Pappus of 2 - 8 rigid

caducous awns. Coarse herbs with toothed leaves.

^- t- Pappus (at least of the disk) of copious slender or capillary bristles.

= Pappus double.

13. Heterotheca. Resembling Chrj^sopsis, but the achenes of the ray thicker than those

of the disk and without pappus or nearly so. Western.

14. Chrysopsis. Heads many-flowered ; rays numerous. The outer pappus of very small

chaffy bristles, much shorter than the inner of copious capillary bristles.

= = Pappus simple.

15. Aplopappus. Heads many-flowered, many-radiate. Involucre hemispherical. Pap

pus of many unequal bristles. Western.

16. Bigelovia. Heads 3- 4-flowered; rays none. Receptacle awl-shaped. Pappus a single

row of capillary bristles.

17. Solidago. Heads few -many-flowered ; rays 1-16. Pappus of numerous slender and

equal capillary bristles.

18. Brachychaeta. Heads 8 - 10-flowered, clustered ; rays 4 or 5. Pappus a row of minute

bristles shorter than the achene.

* 2. Ray-flowers white, blue, or purple, never yellow.

t- Pappus none or very short, with or without a few awns.

H- Receptacle conical. Awns none.

19. Bellig. Aclienes marginless, flattened
;
pappus none. Involucral scales eqtuw

20. Aphanostephus. Achenes prismatic
; pappus coroniform. Outer scales shortei
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** -H- Receptacle flat or convex. Pappus usually with awns.

21. Chsetopappa. Achenes fusiform; pappus of 5 or fewer thiu chaff aud alternating

awns. Western.

22. Boltonia. Achenes very flat, thick-winged ; pappus of short bristles and usually 2-4

awns.

•<- -t- Pappus of a single row of awns or coarse rigid bristles, or in the ray scale-like.

23. Townsendia. Low or stemless, with linear-spatulate leaves and large aster-like flowers.

M_ H- ^- Pappus of numerous long and capillary bristles ; receptacle flat.

24. Sericocarpus. Heads 12 - 20-flowered ; rays 4 or 5. Involucre oblong or club-shaped

imbricated, cartilaginous. Achenes short, narrowed downward, silky.

25. Aster. Heads mauy-flowered, on leafy peduncles. luvolucral scales unequak loosely

or closely imbricated. Achenes flatfish ;
pappus simple (rarely double), copious.

26. Erigeron. Heads many-flowered, on naked peduncles. Involucre of narrow equal

scales, little imbricated. Achenes flattened ; pappus simple and rather scanty, or

with some outer minute scales.

* 3. Rays none. Heads dioecious (all pistillate or all staminate).

27. Baccharis. Heads many-flowered. Pappus capillary. Smooth glutinous shrubs.

Tribe IV. IN UL.OIDE.,E. Heads discoid (radiate only in Inula), the pistillate flowers

mostly filiform and truncate. Anthers sagittate, the basal lobes attenuate into tails.

Style-branches with unappendaged obtuse or truncate naked tips. Pappus capillary

or none.

* 1. Receptacle naked. Involucre not scarious, imbricated. Not woolly.

28. Pluchea. Heads containing a few perfect but sterile flowers in the centre, aud many

pistillate fertile ones around them. Pappus capillary.

* 2. Receptacle chaffy. Involucral scales few, mostly scarious. Low floccose-wooUy

annuals ; flowers as in n. 28.

29. Evax. Receptacle convex. Achenes obcompressed. Pappus none. Western.

SO. Filago. Receptacle subulate. Achenes terete. Outer flowers without pappus.

* 3. Receptacle naked. Involucral scales many, scarious. Floccose-wooUy herbs.

31. Antenuaria* Heads dioecious. Pappus of sterile flowers club-shaped, of the fertik

united at base and deciduous together.

32. Anapbalis. Heads dicKcious or nearly so. Pappus not thickened above nor at all

united at base.

38. Gnaphalium. Heads all feitile throughout. Pappus all capillary.

*'4. Corollas all somewhat broadly tubular and lobed. Involucre not scarious. Receptacle

naked. Pappus none.

34. Adenocaulon. Head few-flowered and scales few; outer flowers pistillate. Some-

what woolly.

* 5. Heads radiate. Receptacle naked. Involucre herbaceous. Pappus copious.

35. Inula. Heads large, many-flowered. Flowers yellow. Stout perennial.

Tribe V. HELiIANTHOIDEiE. Heads radiate or discoid. Involucre not scarious

(nut-like in fruit in n. 4.3, 44). Receptacle chaffy. Pappus never capillary, sometimes

none. Anthers not caudate. Style-branches truncate or hairy-appendaged.

» 1. Heads radiate (obscurely so in n. 41, sometimes discoid in n. 36), the ray pistillate and

fertile, the disk perfect but sterile.

•*- Achenes turgid, triangular-obovoid
;
pappus none.

36. Polynmia. Involucral scales in 2 rows, the 5 outer leaf-like, the inner small.

•I- t- Achenes flattened dorsally (obcompressed).

37. Silphium. Achenes wing-margined, in several rows ; pappus none or 2 teeth. Scales

thick, in several rows.
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38. JBerlandiera. Achetfes wingless, 5 - 12 in one row, without papi>iis. Inner involucral

scales obovate, outer smaller and more foliaceous. Western.

39. Chrysogonum. Achenes wingless, about 5 ;
pappus a one-sided 2 - ii-toothed crown

Inner scales 5, chafl-like, the 5 outer longer and leaf-like.

40. Sngelinannia. Achenes wingless, 8-10; pappus a searious hispid crown. Outer

scales (about 101 leaf-like, inner coriaceous with green tips. Western.

41. Partheniuni. Rays 5, very short, persistent. Pappus of 2 small scales. Involucral

scales short, roundish, iu 2 rows.

* 2. Fertile flowers 1-5, the corolla none or reduced to a tube ; staminate corolla funnel-form.

Pappus none.

-K Heads with l-b pistillate flowers. Receptacle chaffy.

42. Iva. Achenes short, thick. Involucre of few roundish scales.

*- •»- Heads of two sorts on the same plant, the upx^er staminate with an open cup-shaped

involucre, the lower pistillate, of 1-4 flowers in a closed bur-like involucre.

43. Ambrosia. Scales of staminate involucre united. Fruit 1-seeded.

44. Xanthium. Scales of staminate involucre distinct. Fruit 1-4-celIed, 1 -4-beaked.

* 3. Heads radiate, or rarely discoid ; disk-flowers all perfect and fertile. Anthers blackish.

Pappus none, or a crown or cup, or of one or two chaffy awns, never capillary, nor of

several uniform chaffy scales.— Leaves more commonly opposite.

•*- Involucre double ; the outer forming a cup.

46. Tetragonotlieca. Outer involucre 4-leaved. Achenes obovoid ; papi)us none-

t- -t~ Involucre of one or more rows of separate scales.

++ Chaff of the flat receptacle bristle-shaped.

46. !Eclipta. Ray short. Involucral scales 10-12, in two rows, herbaceous.

++ ++ Chaff scale-like, embracing or subtending the achenes.

= Rece})tacle high, conical or colnmnar in fruit. Pappus none or a short crown.

47. Heliopsis. Rays fertile. Achenes 4-sided. Leaves opposite.

48. Echinacea. Rays rose-colored, pistillate, sterile. Achenes short, 4-sided. Chafi

spiiieseent.

49. Kudbeckia. Rays neutral. Achenes 4-sided, flat at the top, marginless.

50. Iicpachys. Rays few, neutral. Achenes flattened laterally and margined.

= = Receptacle flat to convex. Achenes not winged nor very flat.

51. Borrichia. Achenes 3- 4-angled; pappus a short 4-toothed crown. Shrubby.

52. Heliaiitlius. Achenes flattened, bearing 2 very deciduous chaffy pointed scales.

= = = Receptacle convex (rarely conical). Achenes flat-compressed laterally, winged or

wingless, 2-awned. Leaves decurrent.

53. Terbesina. Involucral scales closely imbricated in 2 or more rows.

54. Actinomeris. Scales few, soon deflexed. Achenes obovate, scjuarrosely spreading.

* 4. Rays few, neutral, or wanting. Achenes obcompressed, i. e., flattened parallel with the

scales of the involucre (rarely terete). Involucre double ; the outer spreading and often

foliaceous. Receptacle flat. Leaves opi»osite.

55. Coreopsis. Pappus of 2 (or rarely more) scales, teeth, or awns, which are naked or

barbed upward, sometimes obsolete or a mere crown.

56. Bidens. Pappus of 2 or more rigid and persistent downwardly barbed awns or teeth.

57. Thelesperma. Inner involucre connate to the middle. Achenes terete. Awns re-

trorsely bearded.

* 5. Heads radiate or discoid ; disk-flowers all perfect .and fertile. A.chenes turbinate, 5-

angled ; pappus of several chaffy scales,

•t- Leaves alternate, entire. Disk-flowers purplish,

58. Baldwinia. Rays numerous, long, neutral. Involucre much imbricated. Receptaelf

(lee]ily honey-conibed.

59. Marshallia Rays none. Involucre of narrow leafy equal scales. .Receptacle chaffy
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•1- -t- Leaves opposite, serrate. Disk-flowers yellow.

60. Galinsoga. Rays few, short, pistillate, whitish. Involucre of 4-5 thin ovate scales.

Receptacle chaffy.

Tribe VI. HELENIOIDE^. Nearly as Tribe V., but receptacle not chaffy (some,

what so in n. 6-1). In our genera, the disk-flowers perfect and fertile ; the pappus a row
of several chaffy scales (bristly-dissected in n. 65) ; the involucre hardly at all imbricated

(partly scaiious in n. 61).

* Involucral scales distinct, not glandular-punctate.

61. Hymenopappus. Rays none. Receptacle flat. Involucre colored. Western.

62. Actiuella. Hays fertile, 3-toothed. Receptacle elevated. Involucre ai)pressed. Western.

63. Heleniuin. Rays fertile or sterile, 3- 5-cleft. Receptacle elevated. Involucre small,

reflexed. Leaves decurrent.

64. Gaillardia. Ray 3-toothed, or none. Receptacle usually beset with fine fiinbrillate

chaff. Outer involucral scales loose and leafy. Pappus-chaff tipped with the pro-

jecting midvein. Western.

* Dotted with oil-glands. Involucral scales united into a cup.

65. Dysodia. Pappus a row of chaffy scales dissected into many bristles.

Tribe VII. ANTHEMIDE.iE. Distinguished from the last two tribes by the more or

less dry and scarious imbricated scales of the involucre. Heads radiate (ray mostly

white) or discoid, the perfect flowers sometimes sterile and the pistillate rarely tubu-

lar. Achenes small
;
pappus a short crown or none. — Mostly strong-scented ; leaves

alternate.

* Receptacle chaffy, at least in part. Heads radiate, many-flowered.

06 Anthemls. Achenes terete, angled or ribbed. Heads hemispherical, rather large.

67. Achillea. Achenes obcompressed. Heads small, campanulate or obovate.

* * Receptacle naked.

t- Heads raiher large, pedunculate, radiate or rarely rayless.

68. Matricaria. Receptacle conical. Rays pistillate or none. Pappus crown-like or none.

69. Chrysanthemum. Receptacle flatfish. Rays many, pistillate. Pappus none.

-1- -1- Heads mostly sra^U, discoid, corymbed or paniculate.

70 Tanacetum. Heads corymbed. Achene with broad summit ; pappus a short crown.

71. Artemisia. Heads in panicled spikes or racemes. Achenes with narrow summit

;

pappus none.

Tribe VIII. SENECIONIDE.^. Heads radiate or discoid, the involucre little or

not at all imbricated, not scarious. Receptacle naked. Anthers tailless. Pappus

capillary.

* Heads monoecious or subdicecious, the perfect flowers mostly sterile, and the small (ligu-

late or tubular) ray-flowers in more than one row (at least in the fertile heads). Style-

branches obtuse, not appendaged nor hispid. Leaves all radical.

72. Tussilago. Head solitary, yellow-flowered, monoecious.

73. Petasites. Heads corymbed, subdioecious. Flowers white or purplish.

» Flowers all fertile. Style-branches truncate or capitellate, often appendaged. Involu-

cral scales connivent-erect.

*- Leaves opposite.

74. Arnica. Heads showy. Pappus rather rigid, scabrous.

*- •*- Leaves alternate. Pappus soft-capillary, copious.

75. Senecio. Heads usually radiate. Corollas yellow, 5-toothed.

76. Cacalia. Heads discoid. Corollas white or cream-colored, 5-cleft.

77. Erechtites. Heads discoid. Flowers whitish, the outer pistillate with filiform corollas.
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Tribe IX. CYNAKOIDE^. Flowers all tubular and perfect (the outer ray-like and
neutral in n. 82). Involucre much imbricated. Anthers caudate, long-appendaged
at tip. Style-branches short or united, obtuse, unappendaged, smooth, with often a
pubescent ring below. Pappus mostly bristly. — Leaves alternate.

* Aehenes attached by the base. Flowers all alike,

t- Leaves not prickly. Style-branches partly distinct. Filaments glabrous.

78. Arctium. Involucral scales hooked at the tip. Pai)pus of short rough bristles.

I- f- Leaves prickly. Style-branches coherent, usually a pubescent ring below.

79. Cnicus. Pappus-bristles plumose. Receptacle densely bristly.

80. Carduus. Pappus- bristles not plumose. Receptacle densely bristly.

SL Onopordon. Pappus-bristles not plumose. Receptacle deeply honeycombed.

* * Aehenes attached obliquely. Marginal flowers often enlarged and ray-like.

82. Centaurea. Involucral scales appendaged. Pappus double and bristly, or very shun
or none.

Series II. LIGULIFLOR^. Tribe x. cichokiace^.

Corolla ligulate in all the flowers of the head, and all the flowers per-

fect.— Herbs, with milky juice. Leaves alternate.

* Pappus none.

83. L.aiapsana. Involucre cylindrical, of 8 scales in a single row, 8 - 12-flowere(i.

* * Pappus chaffy, or of both chaff and bristles.

84. Krigia. Involucre simple, not calyculate. Pappus of both chaff and bristles.

85. Cichorium. Involucre double. Pappus a small crown of many bristle-form scales.

* * * Pappus plumose.

86. Tragopogon. Involucre simple, not calyculate. Aehenes long-beaked. Stems leafy

87. Lieontodon. Involucre calyculate. Aehenes fusiform. Leaves radical.

SB. Pieris. Outer involucral scales spreading. Aehenes terete. Stems leafy.

* * * * Pappus composed entirely of capillary bristles, not plumose.

•- Aehenes not flattened, columnar or terete, often slender.

•M- Aehenes not beaked.

= Flowers yellow or orange.

89. Hieracium. Involucre Imbricated. Pappus tawny. Pilose perennials.

90. Crepis. Involucral scales in one row. Pappus white, soft. Not pilose.

= = Flowers white or cream-color or pinki.sh. Involucre calyculate.

91. Prenantlies. Aehenes short, blunt. Pappus tawny or brown. Stems leafy and heads

often nodding.

92. Liygodesmia. Aehenes long, tapering. Pappus white. Stems nearly leafless ; heads

erect. Western.

H- ** Aehenes beaked (sometimes beakless in n. 03). Flowers yellow,

93. Troximon. Scapose. Involucre loosely imbricated. Aehenes 10-ribbed.

94. Taraxacum. Scapose. Involucre calyculate. Aehenes 4- 5-ribbed.

95. Pyrrhopappns. Scapose or branched. Pappus reddish, the base surrounded by a

soft villous ring.

96. Chondrilla. Stem branching, leafy. Involucre few-flowered, calyculate. Pappus

white.

t- ••- Aehenes flat or flattish. Pa])pus white, fine and soft. Involucre imbricated. Leafy-

stemmed, with panicled heads.

97. Liactuca. Aehenes more or less beaked. Flowers yellow or purplish.

93. Sonchus. Aehenes flattish, not at all beaked. Flowers yellow.

11
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The technical characters of the tribes, taken from the styles, require a mag
nifying-glass to make them out, and will not always be clear to the student

The following artificial analysis, founded upon other and more obvious dis

tinctions, will be useful to the beginner.

Artificial Key to the Genera of the Tubuliflorae.

§ 1. Rays or ligulate flowers none ; corollas all tubular (or rarely none).

* 1. Flowers of the head all perfect and alike.

Pappus composed of bristles :

Double, the outer of very short, the inner of longer bristles No. 2

Simple, the bristles all of the same sort.

Heads few-flowered, themselves aggregated into a compound or dense cluster . . 1

Heads separate, few-flowered or many-flowered.

Receptacle (when the flowers are pulled ofi") bristly-hairy .... 78,79,80
Receptacle deeply honeycomb-like 81

Receptacle naked.

Pappusof plumose or bearded stifi" bristles. Flowers purple .... 8

Pappus of very plumose bristles. Flowers whitish 6

Pappus of slender but rather stiff" rough bristles . . . . 4, 5, 7, 9, 16

Pappus of very soft and weak naked bristles 76, 77

Pappus composed of scales or chaff.

Receptacle naked. Leaves in whorls 3

Receptacle naked. Leaves alternate, dissected 61

Receptacle bearing chaff among the flowers 59, 64

Pappus of 2 or few awns or teeth 12, 53, 57, barbed in 55, 56

Pappus none, or a mere crown-like margin to the fruit 36, 68, 71

* 2. Flowers of two kinds in the same head.

Marginal flowers neutral and sterile, either conspicuous or inconspicuous ... 82

Marginal flowers pistillate and fertile.

Receptacle elongated and bearing broad chaff among the flowers . . . . 29, 30

Receptacle convex, chaffy. Achene flat, 2-awned 52

Receptacle naked or bearing no conspicuous chaff.

Pappus of capillary bristles. Involucre imbricated 28, 32, 33

Pappus of capillary bristles. Involucre merely one row of scales . . .26, 73, 77

Pappus a short crown or none.

Achenes becoming much longer than the involucre 84

Achenes not exceeding the involucre 42, 70, 71

* 3. Flowers of two kinds in separate heads, the one pistillate, the other staminate.

Heads dioecious ; in both kinds many-flowered. Pappus capillary . . 27, 31, 32, 79

Heads monoacious ; the fertile 1 - 2-flowered and closed. Pappus none ... 43, 44

§ 2. Rays present ; i. e. the marginal flowers or some of them with ligulate corollas.

1. Pappus of capillary bristles, at least in the disk. (Rays all pistillate.

)

Rays occupying several rows 26, 72, 73

Rays in one marginal row, and

White, purple or blue, never yellow 17, 24, 2h, 26, 76

Yellow, of the same color as the disk.

Pappus (at least in the disk) double, the outer short and minute . . .13, 14

Pappus simple.

Scales of the involucre equal and all in one row. Leaves alternate . . . 75

Scales of the involucre in two rows. Leaves opposite 74

Scales of the involucre imbricated. Leaves alternate . . . 10,11,15,17,35

2. Pappus a circle of awns or rigid bristles (at least in the disk).

Ray yellow, awns few (2-8) 12

Ray rose-color 23
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* 3. Pappus a circle of chafly scales, dissected into bristles . . 65

* 4. Pappus a circle of thiu chaffy scales or short chaffy bristles.

Heads several-flowered. Receptacle chaffy 60

Heads S-10-flowered. Receptacle naked 18

Heads many-flowered. Receptacle deejily honeycombed 58

Heads inauy-flowered. Receptacle naked 62, 63

Heads many-flowered. Receptacle chaffy 6-1

* 5, Pappus none, or a cup or crown, or of 2 or 3 awns, teeth, or chaffy scales corresponding

with the edges or angles of the achene, often with intervening minute bristles or scales.

•*- Receptacle naked.

A.chene flat, wing-margined. Pappus of separate little bristles and usually 2-4 awns . 22

Achene flat, marginless. Pappus none. Receptacle conical 19

Achene terete or angled. Pappus none. Receptacle flattish 69

Achene angled. Pappus a little cup or crown (or none). Receptacle conical . . 20, 68

Achene fusiform. Pappus of few scales, usually with alternating awus . . .21

•t- t- Receptacle chaffy.

Rays neutral (rarely pistillate but sterile
)

; the disk-flowers perfect and fertile.

Receptacle mostly elevated (varying from convex to columnar), and

Chaffy only at the summit ; the chaff deciduous. Pappus none . . . ,66
Chaffy throughout. Achene flattened laterally if at all . . . 48, 49, 50, 52 ,54

Receptacle flat or flattish. Achene flattened parallel with the scales or chaff . 65, 56

Receptacle flat. Achene terete, 2-awned 67

Rays pistillate and fertile ; the disk-flowers also perfect and fertile.

Achene much flattened laterally, 1- 2-awned 53

Achene flattened parallel with the scales and chaff. Pappus none.... 67

Achene 3-4-angular, terete or laterally flattish, awnless.

Receptacle convex or conical. Leaves alternate, dissected 66

Receptacle conical. Leaves opposite, simi)le.

Achene obovoid. Involucre a leafy cup 45

Achene 4-angular. Involucre of separate scales 47

Receptacle flat. Leaves opposite and simple . 46, 51

Rays pistillate and fertile ; the disk-flowers staminate and sterile (pistil imperfect).

Receptacle chaffy 36-41

1. ELEPHANTOPUS, L. ElkphantVfoot.

Heads discoid, 2 - 5-flowered, several together clustered into a compound
pedunculate head ; flowers perfect. Involucre narrow, flattened, of 8 oblong

dry scales. Achenes 10-ribbed; pappus of stout bristles, chaffy-dilated at the

base. — Perennials, with alternate leaves and purplish flowers. (Name com-

posed of e\e(pas, elephant, and irovsyjoot.)

* Stem leafu ; upper leaves very like the basal.

1. E. Carolini^nus, Willd. Somewhat hairy, corymbose, leafy ; leaves

ovate-oblong, thin. — Dry soil, Penn. to 111. and Kan., and southward.

* * Stem scape-like, with afew bract-like leaves or naked.

2. E. tomentbsus, L. Somewhat hairy; basal leaves obovate to nar-

rowly spatulate, silky and prominently veined beneath ; heads large
;
pappus-

scales attenuate.— Va., Ky., and southward.

3. E. nud^tus, Gray. Strigose-puberulent ; basal leaves thin, green,

spatulate-obovate or oblanceolate, not prominently veined beneath ; heads

smaller
;
pappus-scales broadly deltoid. — Del. and southward.
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2. VERNONIA, Schreb. Iron-weed.

Heads discoid, 1 5 - many-flowered, in corymbose cymes; flowers perfect.

Involucre shorter than the flowers, of many much imbricated scales. Recep-

tacle naked. Aehenes cylindrical, ribbed
;
pappus double, the outer of minute

scale-like bristles, the inner of copious capillary bristles. — Perennial herbs,

with leafy stems, alternate and acuminate or very acute leaves and mostly

purple flowers. Species very diflicult. (Named for Win. Vernon, an early

English botanist who travelled in this country.)

* Heads large, 50-70-Jiou:ered.

1. V. Arkansana, DC. Tall, rather glabrous ; leaves linear-lanceolate,

retrorsely denticulate ; involucre very squarrose, the scales with long filiform

tips.— Mo., Kan., and southward.

* * Heads Y ^^^gfi- or less, l5-40-Jiowered.

•i- Leaves narrowly linear, glabrous, veinless, mostiy entire.

2. V. Jamesii, Torr. &, Gray. Low, nearly glabrous; heads few-flow-

ered ; scales obtuse or acute. — Plains of Neb. and southward.

-<- •*- Leaves broader, mosdy sharply denticulate or rigidly serrate, veined.

3. V. fasciculata, Michx. Leaves linear to oblong-lanceolate ; heads

many, crowded ; scales close, obtuse or the uppermost mucronate ; achene

smooth. — Low grounds, Ohio and Ky, to S, Dak., and southward. Aug.

4. V. altissima, Nutt. Usually tall ; leaves lanceolate or lance-oblong

;

cyme loose ; scales close, obtuse or mucronate ; aehenes hispidulous on the

ribs. — Low grounds, W. Penn. to 111., and southward. — Heads variable, 2 -

4" high and the scales in few or many ranks; the var. graxdifl6ra, Nutt.,

with large heads, the involucre of 35-40 scales in many ranks.

5. V. Noveboracensis, Willd. Rather tall ; leaves long-lanceolate to

lance-oblong ; cyme open ; involucre usually purplish ; scales ovate and lance-

ovate tipped with a slender cusp or awn.— Low grounds near the coast, Maine

to Va., west to Minn., E. Kan., and southward. Aug.

Var. latifolia, Gray. Leaves broader ; heads few ; scales merely acute or

acuminate. — Penn. to Ohio and southward.

6. V. Baldwinii, Torr. Tomentulose ; heads small, at first globose

;

leaves lance-oblong or -ovate ; involucre hoary-tomentose, greenish, scjuarrose,

the scales acute or acuminate.— Prairies and barren hills ; E. Mo. to Kan. and

Tex. July, Aug. Passes into n. 4.

3. SCLEROLEPIS, Cass.

Head discoid, many-flowered ; flowers perfect. Involucral scales linear, equal,

in 1 or 2 rows. Receptacle naked. Corolla 5-toothed. Aehenes 5-angled

;

pappus a single row of 5 almost horny oval and obtuse scales. — A smooth

perennial, with simple stems, rooting at the base, linear entire leaves in whorls

of 4-6, and a terminal head of flesh-colored flowers. (Name composed of

(TKKripoSyhard, and \eTris, a scale, from the pappus.)

I. S. verticillata, Cass. — In water: pine barrens, New Jersey and

southward. Aug.
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4. MIKANIA, Willd. Climbing Hemp-weed.

Heads discoid, 4-flowered. Involucre of 4 scales. Receptacle small. Flow^

ers, achenes, etc., as in Eupatorium. — Twining perennials, climl)in<^ bushes,

with opposite commonly heart-shaped and petioled leaves, and corymbose-pan-

icled flesh-colored flowers. (Named for Prof. Mikan, of Prague.)

1. M. SCandens, L. Nearly smooth, twining ; leaves somewhat triangu-

lar-heart-shaped or halberd-form, pointed, toothed at the base. — Copses along

streams, E. New Eng. to Ky., and southward. July -Sept.

5. EUPATORIUM, Tourn. Thoroughwort.

Heads discoid, 3 - many-flowered ; flowers perfect. Involucre cylindrical or

bell-shaped, of more than 4 scales. Receptacle flat or conical, naked. Corolla

5-toothed. Achenes 5-angled
;
pappus a single row of slender capillary barelv

roughish bristles.— Erect perennial herbs, often sprinkled with bitter resinous

dots, with generally corymbose heads of white, bluish, or purple blossoms, ap-

pearing near the close of summer. (Dedicated to Eupator Mithridates, who is

said to have used a species of the genus in medicine.)

§ 1. EUPATORIUM proper. Receptacle flat.

* Heads cylindrical, 5 -15flowered ; the purplish scales numerous, closely im-

bricated in several rows, of unequal length, slightly striate ; stout herbs, with

ample jnostly whorled leaves, and flesh-colored flowers.

1. E. purpiireum, L. (Joe-Pte Weed. Trumpet-Weed.) Stems tall

and stout, simple ; leaves 3-6 in a whorl, oblong-ovate or lanceolate, pointed,

very veiny, roughish, toothed ; corymbs very dense and compound.— Varies

greatly in size (2-12° high), etc., and with spotted or unspotted, often dotted

stems, etc.,— including several nominal species. — Low grounds ; common.
Var. amdenum, Gray. Low; leaves fewer, ovate or oblong ; heads few,

3 - 5-flowered. — Mountains of Va. and N. Y.

* * Heads 3-2Q-floicered ; involucre of S - \5 more or less hnbricated and unequal

scales, the outer ones shorter ; flowers lohite.

-^ Leaves all alternate, mostly dissected ; heads panicled, very small, 3-5floicered.

2. E. foeniculaceum, Willd. (Dog-Fexnel.) Smooth or nearly so,

paniculately much-branched (3-10° high); leaves 1 - 2-pinnately parted, fili-

form.— Va., near the coast, and southward. Adv. near Philadelphia.

*- -^ Leaves long-petioled, the upper ones alternate; heads 12 - 15-flowered, in

compound corymbs.

3. E. serotinurQ, Michx. Stem pulverulent-pubescent, bushy-branched

(3 - 7° high) ; leaves ovate-lanceolate, tapering to a point, triple-nerved and

veiny, coarsely serrate (3 - 6' long) ; involucre very pubescent.— Alluvial

ground, Md. to Minn., E. Kan., and southward.

•^ •*- -f- Leaves sessile or nearly so, with a narroiv base, mostly opposite ; heads

mostly 5-flowered.

= Involucral scales with white and scarious acute tips.

4. E. album, L. Rouyhish-hairy (2° high) ; leaves oblong-lanceolate,

coarsely toothed, veiny ; heads clustered in the corymb ; involucral scales close ^
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imbricated, rigid, narrowly lanceolate, longer than the flowers. — Sandy and

barren places, pine barrens of Long Island to Va., and southward.

Var. SUbvenosum, Gray. Less rough; leaves 1 - 2' long, finely toothed

and less veiny. — Long Island and N. J.

5. E. leucolepis, Torr. & Gray. Minutely pubescent, simple (1-2° high)

;

leaves linear-lanceolate , closely sessile, \-nerved, obtuse, viinutely serrate, rough

both sides ; corymb hoary — Sandy bogs. Long Island, N. J., and southward.

= = Scales not scarious or obscurely so, obtuse, at length shorter than the flowers.

6. E. hyssopifblium, L. Minutely pubescent (1-2° high); leaves

narrow, linear or lanceolate, elongated, obtuse, 1 -3-nerved, entire, or the lower

toothed, often crowded in the axils, acute at the base. — Sterile soil, Mass. to

Va., E. Ky., and southward.

Var. laciniktum, Gray. Leaves irregularly and coarsely toothed or

laciniate. — Penn., Ky., and southward.

7. E. semiserratum, DC. Minutely velvety-pubescent, branching (2

-

3° high) ; leaves lanceolate or oblong, triple-ribbed and veiny, serrate above the

middle, tapering to the base, the lower slightly petioled ; heads small. (E. par-

viflorum. Ell.) — Damp soil, Va. to Ark., and southward.— Leaves sometinies

whorled in threes, or the upper alternate.

8. E. altissimum, L. Stem stout and tall (3 - 7° high), downy ; leaves

lanceolate, tapering at both ends, conspicuously 3-nerved, entire, or toothed above

the middle, the uppermost alternate ; corymbs dense ; scales of the involucre

obtuse, shorter than the flowers. — Dry soil, Penn. to Minn, and Ky.— Leaves

3-4' long, somewhat like those of a Solidago.

H- H- -t- H- Leaves sessile or nearly so, with a broad base, opposite or in threes

:

heads pubescent.

= Heads 5-8-flowered ; leaves not clasping.

9. E. teucrifolium, Willd. Roughish-pubescent (2 - 8° high) ; leaves

ovate-oblong and ovate-lanceolate, obtuse or truncate at base, slightly triple-

nerved, veiny, coarsely toothed or incised toward the base, the lower shortly peti-

oled, the upper alternate; branches of the corymb few, unequal; scales of the

involucre oblong-lanceolate, at length shorter than the flowers.— Low grounds,

Mass. to Va., and southward near the coast.

10. E. rotundif61iurQ, L. Downy-pubescent (2° high) ; leaves roundish-

ovate, obtuse, tTuncaite or slightly heart-shaped at the base, deeply crenate-toothed,

triple-nerved, veiny, roughish (1-2' long) ; corymb large and dense ; scales of

the (5-flowered) involucre linear-lanceolate, slightly pointed. — DrA' soil, R. I. to

Va., near the coast, and southward

Var. ov^turQ, Torr. Usually taller . leaves ovate, acute, hardly truncate

at base, more strongly serrate; heads 5 - 8- flowered. (E. pubescens, MuA/.)

— Mass. to Va., near the coast.

11. E. sessilifblium., L. (Upland Boneset.) Stem tall (4 - 6° high),

smooth, branching ; leaves oblong- or ovate-lanceolate, tapering from near the

rounded sessile base to the sharp point, serrate, veiny, smooth (3 - 6' long) ; co-

rymb very compound, pubescent; scales of the b-flowered involucre oval and

oblong, obtuse. — Copses and banks, Mass. to III., and southward along the

mountains
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= = Leaves opposite, clasping or united at the base, long, widetif spreading

;

heads mostly \0-\b-jiowered ; corymbs very compound and large.

12. E. perfoliatum, L. (Thoroughwort. Boneset.) Stem stout

(2-4° high), hairy ; leaves lanceolate, united at the base around the stem (connate-

perfoliate), tapering to a slender point, serrate, very veiny, wrinkled, downy
beneath (5 - 8' long) ; scales of the involucre linear-lanceolate.— Low grounds

;

common and well-known.— Varies with the lieads 30 - 40-flowered, or with

some or all of the leaves separated and truncate at base.

Var. cune^tum, Engelm. Leaves smaller, narrowed at base and separate,

and heads fewer-flowered. Perhaps a hybrid with n. 7.— Mo. and southward.

13. E. resindsum, Torr. Minutely velvety-doicny (2-3° high); leaves

linear-lanceolate, elongated, seTTa.te, partly clasping, tapering to the point, slightly

veiny beneath (4 - 6' long) ; scales of the involucre oval, obtuse.— Wet pine

barrens, N. J. — Name from the copious resinous globules of the leaves.

* * * Heads 8 - 30-Jiowered ; involucral scales nearly equal, in one row ; leaves

opposite, ovate, petioled, triple-nerved, not resinous-dotted ; flowers white.

14. E. ageratoides, L. (White Snake-root.) Smooth, branching (3°

high) ; leaves broadly ovate, pointed, coarsely and sharply toothed, long-petioled,

thin (3-5' long) ; corymbs compound. — Rich woods; common northward.

15. E. aromaticum, L. Smooth or slightly downy ; stems nearly sim-

ple ; leaves on short petioles, ovate, rather obtusely toothed, not pointed, thickish.—
Copses, Mass. to Va., and southward, near the coast. — Lower and more slender

than n. 14, with fewer, but usually larger heads; not aromatic.

§2. CONOCLINIUM. Receptacle conical; involucral scales nearly equal,

somewhat imbricated.

16. E. COBlestinum, L. (Mist-flower.) Somewhat pubescent (1 - 2°

high) , leaves opposite, petiolate, triangular-ovate and slightly heart-shaped,

coarsely and bluntly toothed ; heads many-flowered, in compact cymes ; flowers

blue or violet. (Conoolinium coelestinum, DC.)— Rich soil, N. J. to Mich.,

m., and southward. Sept.

6. KIJHNIA, L.

Heads discoid, 10-25-flowered ; flowers perfect. Involucral scales thin,

few and loosely imbricated, narrow, striate-nerved. Corolla slender, 5-toothed.

Achenes cylindrical, 10-striate; pappus a single row of very plumose (white)

bristles.— A perennial herb, resinous-dotted, with mostly alternate leaves, and

paniculate-corymbose heads of cream-colored flowers. (Dedicated to Dr. Kuhn,

of Pennsylvania, who carried the living plant to Linnaeus.)

1. K. eupatorioides, L. Stems 2-3° high
;
pubescence minute : leaves

varying from broadly lanceolate and toothed, to linear and entire.— Dry soil,

N. J. to Minn., E. Kan., and southward. Sept. Very variable. — Var. corym-
bul6sa, Torr. & Gray, is a western form, stouter and somewhat more pubes-

cent, the heads rather crowded.

7. BRICKELLIA, Ell.

Characters as in Kuhnia; involucral scales more numerous, and the bristles

of the pappus merely scabrous or at the most barbellate or subphimose ; leaves
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often all opposite. {Dr. John Brickell of Georgia, correspondent of Elliott

and Muhlenberg.)

1. B. grandiflora, Nutt. Nearly glabrous, 2 - 3° high; leaves deltoid.,

cordate, the upper deltoid-lanceolate, coarsely dentate-serrate, acuminate, 4'

long or less; heads about 40-flowered.— Shannon Co., ]\Io. (Bush), Kan to

Col., New .Mex., and westward.

8. LIATKIS, Schreb. Button Snakeroot. Blazing-Star.

Head discoid, few - many-flowered ; flowers perfect. Involucral scales well

imbricated, appressed. Receptacle naked. Corolla 5-lobed, the lobes long and

slender, Achenes slender, tapering to the base, 10-ribbed. Pappus of 1.5-40

capillary bristles, manifestly plumose or only barbellate.— Perennial herbs,

often resinous-dotted, with simple stems from a roundish corm or tuber, rigid

alternate narrow entire leaves (sometimes twisted so as to become vei'tical),

and spicate or racemed heads of handsome rose-purple flowers, appearing late

in summer or in autumn, (Derivation of the name unknown.)

* Pappus vertj plumose ; scales ofthe 5-Jlowered involucre ivith ovate or lanceolate

spread i7ig petal-like (purple or sometimes white) tips, exceeding the flowers.

1. L. 61egans, Willd. Stem (2-3° high) and inA-olucre hairy; leaves

linear, short and spreading; spike or raceme compact (3-20' long).— Barren

soil, Ya. and southward.

* * Pappus very plumose; scales of the cylindrical manyflowered involucre im-

bricated in many rows, the tips rigid, not petal-like ; corolla-lohes hairy within.

2. L. squarrosa, Willd. (Blazing-Star, etc.) Often hairy (6' -2°

high) ; leaves rigid, linear, elongated ; heads usually few ( T long) ; scales mostly

with elongated and leaf-like spreading tips.— Dry soil, Penn. to Minn., and

southward.—Var, intermedia, DC. Heads narrow; scales shorter, erect or

nearly so.— Out. to Neb. and Tex.

3. L. cylindracea, Michx. Commonly smooth (6-18' high); leaves

linear; heads few (^-f long) ; scales with short and rounded abruptly mucro-

nate appressed tips.— Dry open places, Niagara Falls to Minn, and Mo,

* * * Pappus very plumose; heads 4-6flowered ; scales acuminate; corolla-

lobes naked.

4. L. punctata, Hook. Stout (10-30' high), from a branching or globose

rootstock ; leaves narrowly linear or the upper acerose, rigid ; heads usually

many in a dense spike.— ]\Iinn to Kan., and southward.

* * * Pap])us not obviously plumose to the naked eye ; corolla-lobes sjnooth inside.

5. L. scariosa, Willd. Stem stout (2-5° high), pubescent or hoary;

leaves (smooth, rough, or pubescent) lanceolate; the lowest oblong-lanceolate or

obovate-oblong, tapering into a petiole; heads few or many, large, 2.5 -40-flow-

ered ; scales of the broad or depressed involucre oborate or spatulate, very numer-

ous, with dry and scarions often colored tips or 7nargins.— Dry soil, New Eng.

to Minn., and southAvard.— Widely variable; heads 1' or less in diameter.

6. L. pycnostachya, Michx. Hairy or smoothish ; stem stout (3 - 5°

high), very leafy; leaves linear-lanceolate, the upper very narrowly linear;

spike thick and dense (6-20' long) , heads about 5-flowered (^' longj ; .-^cale^
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of the cj/Iindrical involucre oblong or lanceolate, with recurved or spreading colored

tips. — Prairies, from Ind. to Minn., aud southward.

7. L. spicata, Willd. Smooth or somewhat hairy ; stems very leafy,

stout (2-5° high) ; leaves linear, the lower 3-5-nerved; heads 8 - 1 2-ilowered

(^-V long), crowded in a long spike; scales of the cijlindrical-bell-sJiaped invo-

lucre oblong or oval, obtuse, apj>7'essed, with slight margins ; achenes pubescent or

smoothish.— Moist grounds; common from Mass. to Minn., and southward.

—

Involucre often resinous, very smooth.

Var. montana, Gray. LoAv and stout; leaves broader, obtuse; spike

short and heads large.— Mountain-tops, Va., and southward.

8. L. graminifolia, Willd. Hairy or smoothish; stem (1-3° high)

slender, leafy ; leaves linear, elongated, 1-nerved ; heads several or numerous,

in a spike or raceme, 7 - 12-flowered ; scales of the obconical or obovoid involucre

spatulate or oblong, obtuse, or somewhat pointed, rigid, oppressed ; achenes hairy.

— Va. and southward.— Inflorescence sometimes panicled, especially in

Var. dubia, Gray. Scales of the involucre narrower and less rigid, oblong,

often ciliate.— Wet pine barrens, X. J., and southward.

9. TRILISA, Cass.

Heads discoid, 5- 10-flowered; flowers perfect. Involucral scales nearly

equal, little imbricated. Receptacle naked. Corolla-lobes short-ovate or ob-

long. Achenes 10-ribbed; pappus of rather rigid bristles, not plumose.

—

Perennial herbs, fibrous-rooted, with broad entire leaves, obscurely or not at

all punctate, and cymules of small heads in a thyrse or panicle. Flowers rose-

purple, in autumn. (Name an anagram of Liatris.)

1. T. odoratissima, Cass. (Vaxilla-plant.) Very smooth; leaves

pale, thickish, obovate-spatulate, or the upper oval and clasping; heads co-

rymbed. (Liatris odoratissima, Willd.)— Low pine barrens, Va., and south-

ward.— Leaves exhaling the odor of Vanilla when bruised.

2. T. paniculata, Cass. Viscid-hairy; leaves narrowly oblong or lan-

ceolate, smoothish, those of the stem partly clasping, heads panicled. (Liatris

paniculata, Willd.) — Va. and southward.

10. GUTIERREZIA, Lag.

Heads few - several-flowered, radiate ; rays 1-6, pistillate. Involucre ob-

long-clavate ; scales coriaceous with green tips, closely imbricated, the outer

shorter. Receptacle small, naked. Achenes short, terete; pappus of about 9

chaffy scales, shorter in the ray-flowers.— Suffrutescent (our species), glabrous

and often glutinous, much branched, with narrowly linear entire alternate

leaves, and small heads of yellow flowers in fastigiate or paniculate cymes.

(From Gutierrez, a noble Spanish family.)

1. G. Euthaniiae, Torr. & Gray. Low; leaves numerous, 1-2' long;

heads usually crowded, the disk- and short ray-flowers usually 3 or 4 each.—
Dry plains, Mont, and Minn, to central Kan., southward aud westward.

11. AMPHIACHYRIS, Nutt.

Heads hemispherical ; rays 5-10. Disk-flowers perfect but infertile. Pap-

pus of the ray minute, coroniform ; of the disk-flowers of almost bristle-like
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scales, more or less dilated and united at base.— A diffusely much-branched

annual, Avith heads solitary on tlie branchlets ; otherwise as Gutierrezia. (From

a/jLcpi, around, and 6.xypoy, chajf'.)

1. A. dracunculoides, Nutt. Rather low, slender; leaves narrowly

linear, the upper filiform ; disk-flowers 10-20, their pappus of 5-8 bristle-like

chaff united at base and slightly dilated upward.— Plains, Kan. and southward.

12. GRINDELIA, WUld.

Heads many-flowered, radiate (or rayless) ; ray pistillate. Scales of the

hemispherical involucre imbricated in several series, with slender more or less

spreading green tips. Achenes short and thick, compressed or turgid, trun-

cate, glabrous
;
pappus of 2 - 8 caducous awns. Coarse perennial or biennial

herbs, often resinous-viscid, ours glabrous and' leafy with sessile or clasping

alternate and spinulose-serrate or laciniate rigid leaves, and large heads ter-

minating leafy branches. Disk and ray yellow. (Prof. Grindel, a Russian

botanist.)

1. G. squarr6sa, Dunal. Leaves spatulate- to linear-oblong ; involucre

squarrose ; achenes not toothed
;
pappus-awns 2 or 3. — Prairies, Minn.,

southward and westward ; Evanston, 111.— Var. NtjDA, Gray. Rays wanting.

About St. Louis and westward.

2. G. laneeolata, Nutt. Leaves lanceolate or linear ; involucral scales

erect or the lower tips spreading ; achenes with 1 or 2 short teeth at the sum-

mit ; awns 2. — Prairies, eastern Kan. to Ark., and southward.

13. HETEROTHECA, Cass.

Characters as in Chrysopsis, but the achenes of the ray thickish or trian-

gular, without pappus or obscurely crowned, and those of the disk compressed,

with a double pappus, the inner of numerous long bristles, the outer of many

short and stout bristles.— (From eVepos, different, and O-nKv, case, alluding to

the unlike achenes.)

1. H. LamarCkii, Cass. Annual or biennial, 1-3° high, bearing numer-

ous small heads ; leaves oval or oblong, the lower with petioles auricled at

base, the upper mostly subcordate-clasping.— S. E. Kan., and southward.

14. CHRYSOPSIS, Nutt. Golden Aster.

Heads many-flowered, radiate; the rays numerous, pistillate. Involucral

scales linear, imbricated, without herbaceous tips. Receptacle flat. Achenes

obovate or linear-oblong, flattened, hairy
;
pappus in all tlie flowers double, the

outer of very short and somewhat chaffy bristles, the inner of long capillary

bristles.— Chiefly perennial, low herbs, woolly or hairy, with rather large often

corymbose heads terminating the branches. Disk and ray-flowers yellow.

(Name composed of xp^<^os, gold, and ^i|/ts, aspect, from the golden blossoms.)

* Leaves narrowly lanceolate or linear ; achenes linear.

1. C. graminifolia, Nutt. >S?7i'er_y-sj7Z:y, with long close-pressed hairs ,-

stem slender, often with runners from the base, naked above, bearing few

heads ; leaves lanceolate or linear, elongated, grass-like, nerved, shining, entire.

— Dry sandy soil, Del. to Va., and southward. July- Oct.
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2. C. falc^ta, Ell. Stems (4-10' high) very woolly; leaves crowaed,

linear, rigid, about ^-nerved, entire, somewhat recurved or scythe-skaped, hairy, or

smooth when old, sessile ; heads (small) corymbed.— Dry sandy soil on tte

coast, piue barrens of N. J. to Nantucket and Cape Cod, Mass. Aug.

* * Leaves ohlonrj or lanceolate, entire or slightly serrate, mostly sessile, veined,

not nerved; achenes obovate,Jlattened.

3. C. gOSS^pina, Nutt. Densely woolly all over; leaves spatulale or ob-

long, obtuse (1-2' long) ; heads larger than in the next. — Pine barrens, Va.,

and southward. Aug. -Oct.

4. C. Mariana, Nutt. Silky with long and weak hairs, or when old smooth

ish ; leaves oblong; heads corymbed, on glandular peduncles. — Dry barrens

from S. New York and Penn., southward, near the coast. Aug. - Oct.

5. C. vill6sa, Nutt. Hirsute and villous-pubescent ; stem corymbosely

branched, the branches terminated by single short-peduncled heads ; leaves

narrowly oblong, hoary with rough pubescence (as also the involucre), bristly-ciliaie

toward the base.— Dry plains and prairies, Wise, to Ky ., and westward. July -

Sept. Very variable.— Var. HfspiDA, Gray. Low, hirsute and hispid, not

canescent ; heads small. Kan., west and southward.— Var. canescp:xs. Gray.

Wholly canescent with short appressed pubescence; leaves narrow, mostly

oblanceolate.— Kan. to Tex.

6. C. pil6sa, Nutt. Annual, soft-hirsute or villous ; leaves oblong-lance-

olate ; involucre viscid ; outer pappus chaffy and conspicuous.— Kan. and

southward,

15. APLOPAPPUS, Cass.

Heads many-flowered, radiate ; rays many, pistillate. Involucre hemi-

spherical, of many closely imbricated scales in several series. Receptacle flat.

Achenes short, turbinate to linear; pappus simple, of numerous unequal

bristles.— Mostly herbaceous perennials, with alternate rigid leaves. Kay
and disk-flowers yellow. (From ottAoos, simple, and irdinros. pappus-)

1. A. Cili^tus, DC. Annual or biennial, glabrous, 2-5° high, leafy,

leaves oval (or lower obovate), obtuse, dentate with bristle-pointed teeth

;

heads very large, few and clustered, the outer scales spreading; aclieues gla

brous, the central abortive.— Mo., Kan., and southward.

2. A. spinuloSUS, DC. Perennial, branching, puberulent or glal)rate,

low ; leaves narrow, piunately or bipiunately parted, the lobes and teeth bristle

tipped; heads small, the appressed scales bristle-tipped; achenes pubescent.

— Minn, to Kan., and southward.

3. A. divaricatUS, Gray. Annual, 1 - 2° high, slender and diffusely

paniculate, rough-pubescent or glabrate ; leaves rigid, narrow, entire or with

a few spinulose teeth, much reduced above ; heads small and narrow, the ap-

pressed scales subulate, attenuate; achenes silky. — Southern Kan

16. B I GEL 6 VI A, DC. Rayless Golden rod.

Heads 3 - 4-flowered, the flowers all perfect and tubular. Involucre club

shaped, yellowish; the rigid somewhat glutinous scales linear, closely imbri

cated and appressed. Receptacle narrow, with an awl-shaped prolongation in

the centre. Achenes somewhat obconical, hairy ; pappus a single row of
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capillary bristles.— Flowers yellow. Leaves scattered,.oblanceolate or linear,

1-3-nerved. A large western genus, few species approaching our limits.

(Dedicated by De Caudolle to Dr. Jacob Bigelow, author of the Florula Bos-

toniensis, and of the American Medical Botany.)

1. B. nudata, DC. A smooth perennial; the slender stem (1 -2° high)

simple or branched from the base, naked above, corymbose at the summit,

bearing small heads in a flat-topped corymb.— Low pine barrens, N. J. (rare),

and southward. Sept.

17. SOLI DA GO, L. Goldex-rod.

Heads few - many-flowered, radiate ; the rays 1 -16, pistillate. Scales of the

oblong involucre appressed, destitute of herbaceous tips (except n. 1 and 2).

Eeceptacle small, not chaffy. Achenes many-ribbed, nearly terete
;
pappus

simple, of equal capillary bristles.— Perennial herbs, with mostly wand-like

stems and nearly sessile stem-leaves, never heart-shaped. Heads small, ra-

cemed or clustered ; flowers both of the disk and ray (except n. 6) yellow.

(Xame from solidus and ago, to join, or make whole, in allusion to reputed

vulnerary qualities.) Flowering in autumn.

Conspectus of Groups.

Heads small, sessile in flat-topped corymbs; leaves linear 41,42

Heads all more or less pedicelled.

Involucral scales rigid, with sjireading herbaceous tips 1,2

Involucral scales without green tips.

Heads in a compound terminal corymb, not at all racemose . . . .37-40
Heads small, mostly clustered in the axils of feather-veined leaves . . .3-7
Heads mostly large, in a terminal thyrse ; leaves feather-veined.

Western species 8, 9

Northern or mountain species 10-12

Heads mostly small or middle-sized • inflorescence paniculate (sometimes tliyrsoidal).

Leaves 3-ribbed ; heads in 1-sided spreading panicled racemes.

Stem and leaves smooth and glabrous 29-32

Pubescent or scabrous 33-36

Leaves not 3-ribbed, or only obscurely triple-nerved.

Heads large ; leaves thickish, very smooth, entire. Seashore . . . .13
Panicle virgate or thyrsoid ; leaves nearly entire 14-17

Heads very small in a short broad panicle : leaves nearly entire . . . 18-20

Heads racemosely paniculate ; leaves ample, the lower serrate . . 21-28

§ 1. VIRGAtlREA. Rai/s mostly fewer than the disk-Jlowers ; heads all more

or less pedicelled.

* Scales oj" the much imbricated and rigid involucre with abruptly spreading-

herbaceous tips ; heads in clusters or glomerate racemes, disposed in a dense

somewhat leafy and interrupted wand-like compound spike.

1. S. squarrosa, Muhl. Stem stout (2-5° high), hairy above; leaves

large, oblong, or the lower spatulate-oval and tapering into a margined petiole,

serrate, veiny ; heads numerous ; scales obtuse or acute ; disk-flowers 1 6 - 24,

the rays 12-16. — Rocky and wooded hills, Maine and W. Vt. to Penn.,

Ohio, and the mountains of Va. ; rather rare.

2, S. petiolaris, Ait. Minutely hoary or downy; stem strict, simple (1
-

3° high); leaves small (^-2' long), oval or oblong, mucronate, veiny, rough-

ciliolate ; the upper entire and abruptly very short-petioled, the loAver often ser
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rate aud tapering to the base ; heads few, iu a wand-like raceme or panicle, on

slender bracted pedicels; rays about 10, elongated; scales of the pubescent in-

volucre lanceolate or linear-awl-shaped, the outer loose and spreading, more or

less foliaceous.— 8. W. 111. to Kan. and southward.— The name is misleading,

as the leaves are hardly petioled.

* * Involucral scales without green tips and icholly appressed,

•^Heads small (3" long), clustered along the stem in the axils of the feather-

veined leaves, or the upper forming a thijrse.

++ Achenes pubescent.

3. S. CSSSia, L. Smooth; stem terete, mostly glaucous, at length much
branched and diffuse; leaves lanceolate or oblong-lanceolate, serrate, pointed,

sessile ; heads in very short clusters, or somewhat racemose-pauicled on the

branches. - Rich ;voodlands, common; west to S. E. Minn., 111., and Ky.

4. S. iatifdlia, L, Smooth or nearly so ; stem angled, zigzag, simple or

paniculate-branched (1-3° high); leaves broadly ovate or ovcd, very strongly

and sharply serrate, conspicuously pointed at both ends (thin, 3-6' long) ; heads

in very short axillary clusters, or the clusters somewhat prolonged at the end

of the branches ; rays 3-4. — Moist shaded banks ; common northward, aud

south along the mountains.

5. S. Curtisii, Torr. & Gray. Smooth or nearly so ; stem angled, usually

branched ; leaves oblong to long-lanceolate with narrowed entire base, serrate

above with subulate teeth ; heads in small, loose clusters ; rays 4 -7. — Open
woods at low elevations in the mountains of Va. and southward.

++ ++ Achenes glabrous ; inflorescence more thyrsoid.

6. S. bicolor, L. Hoary or grayish icith soft hairs; stem mostly simple
;

leaves oblong or elliptical-lanceolate, acute at both ends, or the lower oval aud

tapering into a petiole, slightly serrate ; clusters or short racemes from the axils

of the upper leaves, forming an interrupted spike or crowded panicle; scales

very obtuse ; rays (5 - 14) small, cream-color or nearly white. — Var. concolor,

Torr. & Gray, has the rays yellow.— Dry copses, west to Minn, and Mo.

7. S. monticola, Torr. & Gray. Nearly glabrous; stem slender, 1-2°

high ; leaves oblong-ovate to lanceolate, acute or tapering at both ends, the

lower sparingly serrate ; heads small, the scales acutish; rays 5-6. — Alle-

ghany Mts., from Md. southward.

-1- •(- Heads mostly large (smaller in n. 12), manyfloivered ,
forming an erect ter-

minal thyrse ; leaves feather-veined.

•w. Leaves numerous, short, sessile, entire, uiiiform in size and shape; icesfern.

8. S. Bigel6vii, Gray. Cinereous-puberulent, 2° high ; leaves oval and

oblong, mostly obtuse at both ends ; thyrse rather loose ; involucre broad. —
S. Kan. and southward. Probably running into the next.

9. S. Lindheimeriana, Scheele. Less puberulent ; leaves lanceolate

or ol)long, more acute ; heads narrower and more densely clustered ; achenes

glabrous. — S. Kan. and southward.

++ ++ Northern or mountain species, bright green.

10. S. inacropli;;^lla, Pursh. 5'^em s^m^i (1-4° high), ?ranc?-//Ae, pubes-

cent near the summit, simple ; leaves thin, ovate, irregularly and coarsely serrate
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with sharp salient teeth, large (lower 3-4' long), all but the uppermost abruptly

contracted into long and margined petioles; heads large (5-6" long), many-

flowered, crowded in an oblong or wand-like raceme or contracted panicle (2 -

18' long) ; scales loose and thin, long, lanceolate, taper-pointed; rays 8-10,

elongated ; achenes smooth. (S. thyrsoidea, E. Meij.) — Wooded sides of

mountains, X. Maine to N. Y. (south to the Catskills), shore of L. Superior,

and northward. — Very near a European form of S. Virgaurea.

11. S. Virgaurea, Linn. An extremely variable and confused species

in the Old World, represented in North America by

Var. alpina, Bigel. Dwarf (1-8' high), with few ('i-12) pretty large

heads (3 - 4" long, becoming smaller as they increase in number) ; leaves

thickish, mostly smooth, spatulate or obovate, mostly obtuse, finely serrate or

nearly entire, the uppermost lanceolate ; heads few in a terminal cluster or

subsolitary in the upper axils ; scales lanceolate, acute or acutish ; rays about

12.— Alpine summits of Maine, N. H., and N. Y., and shore of L. Superior.

12. S. humilis, Pursh. Low (6-12' high) and smooth, bearing several

or numerous loosely thyrsoid smaller heads, which, with the peduncles, etc.,

are mostly somewhat glutinous ; scales obtuse ; rays 6-8, short ; upper leaves

lanceolate to linear, entire, the lower becoming spatulate and sparingly serrate.

(S. Virgaurea, var. humilis, Gray.) — Rocky banks, AV. Vt., along the Great

Lakes, and northward ; also on islands in the Susquehanna, near Lancaster,

and at the Falls of the Potomac.— At the base of the White Mountains, on

gravelly banks, occurs a form with the minutely pubescent stout stem 1-2°

high, the leaves larger, broader, and coarsely toothed, and the heads very

numerous in an ample compound raceme ; rays occasionally almost white.

Var. Gillmani, Gray. Larger (2° high), rigid, with compound ample

panicle and laciniately toothed leaves. — Sand-hills of the lake-shores, N. Mich.

4- •(- -t- Heads small or middle-sized (large in n. 13 and 17), panicled or some'

times thyrsoidal, not in a terminal corymbiform cyme ; not alpine.

++ Leaves veiny, not 3-ribbed, but sometimes obscurely triple-nerved.

= 1. Heads commonly large; leaves thickish, very smooth, entire, elongated.

13. S. sempervirens, L. Smooth and stout (l- 8° high); leaves lan-

ceolate, slightly clasping, or the lower ones lanceolate-oblong, obscurely triple-

nerved ; racemes short, in an open or contracted panicle. — Salt marshes, or

rocks on the shore, Maine to Va. — Heads showy; the golden rays 7-10.

Varies, in less brackish swamps, with thinner elongated linear-lanceolate leaves,

tapering to each end, and more erect racemes in a narrower panicle.

= 2. Heads small, in a narrow virgate or thyrsoid panicle ; scales thin, acute;

leaves nearly entire.

14. S. strieta, Ait. Very smooth throughout ; stem strict and simple, wand-

like (2-4° high), slender, beset with small and entire appressed lanceolate-

oblong thickish leaves, gradually reduced upward to mere bracts , the lowest

oblong-spatulate ; heads crowded in a very narrow compound spicate raceme;

rays 5-7. (S. virgata, Michz.)— Damp pine barrens, N. J. and southward.

15. S. puberula, Nutt. aS^tw (l -3° high, simple or branched) a?ic/pan-

icle minutely hoary ; stem-leaves lanceolate, acute, tapering to the base, smoothish ;

the lower wedge-lanceolate and sparingly toothed , heads very numerous and
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crowded in compact short racemes forming a prolonged and dense narrow or

pyramidal panicle; scales linear-awl-shaped, appressed ; rays about 10.

—

Sandy soil, Maine to Va. and southward, mostly near the coast.

= 3. Heads middle-sized, in a thyrsoid panicle ; involucral scales rather Jirm,

obtuse; leaves entire or little serrate, smooth.

16. S. uligmbsa, Nutt. -S/^oo^// nearly throughout ; stem simple, strict

(2-3° high); leaves lanceolate, pointed, the lower tapering into winged peti-

oles, partly sheathing at the base, sparsely serrulate or entire ; racemes much

crowded and appressed in a dense wand-like panicle ; scales linear-oblong; rays

5-6, small. (S. stricta, Man. )— Peat-bogs, Maine to Penn., Minn., and north-

ward. Root-leaves 6-10' long. Flowers earlier than most species, beginning

in July.

17. S. Speci6sa, Nutt. Stem stout (3 - 6° high), smooth ; leaves thickish,

smooth with rough margins, oval or ovate, slightly serrate, the uppermost ob-

long-lanceolate, the lower contracted into a margined petiole ; heads somewhat

crowded in numerous erect racemes, forming an ample pyramidal or thyrsiform

panicle ; peduncles and pedicels rough-hairy ; scales of the cylindrical involucre

oblong ; rays about 5, large.— Var. axgustXta, Torr. & Gray, is a dwarf form,

with the racemes short and clustered, forming a dense interrupted or compound

spike.— Copses, Maine to Minn., and southward.— A very handsome species;

the lower leaves 4-6' long and 2-4' wide in the larger forms.

= 4. Heads very small in slender spreading secund clusters forming a mostly

short and broad panicle ; leaves entire or nearly so.

18. S. Oddra, Ait. (Sweet Goldex-rod.) -Smoo^A or nearly so through-

out ; stem slender (2-3° high), often reclined; leaves linear-lanceolate, entire,

shining, pellucid-dotted ; racemes spreading in a small one-sided panicle ; rays

3-4, rather large.— Border of thickets in dry or sandy soil, Maine and Vt. to

Ky., and southward.— The crushed leaves yield a pleasant anisate odor ; but

an occasional form is nearly scentless.

19. S. tortifblia, Ell. Stem scabrous-puberulent, 2-3° high; leaves

linear, short, commonly twisted, roughish-puberulent or glabrate ; rays very

short. — Dry soil, coast of Va. and southward.

20. S. pilosa, Walt. Stem stout, upright (3 - 7° high), clothed with spread-

ing hairs; leaves ohlong-lanceolate, roughish, hairy beneath, at least on the mid-

rib, serrulate, the upper ovate-lanceolate or oblong and entire, closely sessile

;

racemes many, recurved, in a dense pyramidal panicle ; rays 7-10, very short.

— Low grounds, pine barrens of N. J. to Va. and southward.

= 5. Heads small or middle-sized, racemosely paniculate ; leaves broad or ample,

veiny, at least the lower serrate {or entire in n. 28) ; involucral scales obtuse.

21. S. p^tula, Muhl. Stem strongly angled, smooth (2-4° Ingh) ; leaves

(4 - 8' long) ovate, acute, serrate, pale, very smooth and veiny underneath, but

the upper surface very rough, like shagreen ; racemes rather short and numer-

ous on the spreading branches ; heads rather large. — Swamps ; common.

22. S. rug6sa, Mill. Rough-hairy, especially the very leafy stem (1-6°

high) ; leaves ovate-lanceolate, elliptical or oblong, often thickish and very rugose;

racemes spreading ; involucral scales linear ; rays 6 - 9 ; the disk-flowers 4-7.

(S. altissima, Torr. c^- Gray, not L.) — Borders of fields and copses; very com-
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mon, presenting a great variety of forms ; usually one of the lowest of the

common Golden-rods. It flowers early. Aug. -Sept.

23. S. ulmifolia, ^luhl. Stem smooth, the branches hairy ; leaves thin,

elliptical-ovate or oblong-lanceolate, pointed, tapering to the base, loosely veined,

beset with soft hairs beneath ; racemes panicled, recurved-spreading ; involu-

cral scales lanceolate-oblong ; rays about 4. — Low copses ; common.— Too

near the last ; distinguished only by its smooth stem and thin larger leaves.

24. S. Elliottii, Torr. & Gray. Smooth; stem stout (1-3° high), ye?]/

leafy; leaves elliptical or oblong-lanceolate, acute (2 - 3' long), closely sessile,

slightly serrate, strongly veined, thick, smooth both sides, shining above ; heads

in dense spreading racemes which are crowded in a close pi/ramidal panicle

;

peduncles and achenes strigose-pubescent. (S. elliptica, Torr. ^- Gray, not

Ait.) — Swamps (fresh or brackish) near the coast, Mass. to N. J. and south-

ward. — Heads showy, 3" long ; the rays 8-12.

25. S. neglecta, Torr. & Gray. Smooth; stem stout (2-4° high), less

leafy; leaves thickish, smooth both sides, opaque; the uj>per oblong-lanceolate,

mostly acute and nearly entire ; the lower ovate-lanceolate or oblong, sharply

serrate, tapering into a petiole ; racemes short and dense, at length spreading,

disposed in an elongated or pyramidal close panicle
;
peduncles and achenes

nearly glabrous. — Swamps, Maine to Md., Wise, and ^liun. — Heads rather

large, croAvded; the racemes at first erect and scarcely one-sided. Very

variable, the forms approaching n. 16 and 27.

Var. linoides, Gray. The most slender form ; radical leaves 4-8' long

and 4 - 6" wide, the upper very small, erect , branches of panicle rather few,

one-sided ; rays 2-5. (S. linoides, Torr. Sj- Grai/.) — Mass. to N. J.

26. S. Boottii, Hook. Smooth, or scabrous-pubescent or below hirsute,

slender, often branched, 2-5° high; leaves rather finely serrate, ovate to ob-

long-lanceolate, pointed ; the upper small, oblong to narrowly lanceolate, often

entire ; heads loosely racemose ; rays 1 - 5 or none ; achenes pubescent.— Dry
grounds, Va. and .southward.

27. S. argilta, Ait. Smooth; stem angled ; /eares (large and thin) ouafe,

and the up])er elliptical-lanceolate, very sharply and strongly sen-ate (entire only

on the branches), /)om/e(/ at both ends, the lowest on margined petioles ; racemes

pubescent, spreading, disposed in an elongated open panicle ; rays 6-7, large

;

achenes usually glabrous. (S. Muhlenbergii, Torr. Sf Gray.) — Copses and

moist woods, N. H. to Penn., Ont., and N. E. Minn. — Racemes much shorter

and looser than in the next ; the involucral scales thin and more slender ; the

heads somewhat larger, fully 3" long.

28. S. juncea, Ait. Smooth throughout (1 - 3° high) ; radical and loirer

stem-leaves elliptical or lanceolate-oval, sharply serrate with spreading teeth,

pointed, tapering into winged and ciliate petioles ; the others lanceolate or nar-

rowly oblong, slightly triple-nerved, tapering to each end, the uppermost entire

;

racemes dense, naked, at length elongated and recurved
,
forming a crowded and

flat corymb-like panicle ; rays 8- \2, small. (S. arguta, Torr. Sf Gray.)— Var.

SCABRELLA, Gray, is somewhat roughish-pubescent (Wise, to Ky.). — Copses

and banks ; common. AVell distinguished by its long or drooping racemes, and
the closely appressed rigid scales of the involucre, small rays, etc. Heads sel-

dom over 2" long, the scales small and pale.
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*+ ++ Leaves more or less plainln 3-ribhed ; heads in one-sided spreading or re-

curved racemes,Jarming an ample j>anicle. Not maritime.

= Smooth and glabrous, at least the stem and bright green leaves,

ci. Leaves ^firm and rather rigid ; involucral scales thickish, obtuse, quite unequal.

29. S. Missouriensis, Nutt. Smooth throughout (l -3° high); leaves

linear-lanceolate, or the lower hroadly lanceolate, tapering to both ends, with

very rough margins; teeth, if any, sharp and rigid; heads and dense crowded

racemes nearly as in n. 28 ; achenes nearlg glabrous.— Dry prairies, from Wise,

and Ind. south and westward. — Heads \\-2" long.

30. S. Shortii, Torr. & Gray. Stem slender, simple (2-4° high), mi-

nutely roughish-pubescent above; leaves (the larger 2-3' long) oblong-lance-

olate, acute, the lower mostly serrate with a few fine teeth ; racemes mostly

short in a crowded panicle; achenes silkg-pubescent. — Rocks at the Falls of

the Ohio ; Ark.— A handsome species ; heads 3" long, narrow.

b. Leaves thinner ; involucral scales thin, chiefly linear, obtuse.

31. S. serotina, Ait. Stem stont (2-7° high), smooth, often glaucous;

leaves quite smooth both sides, lanceolate, taper-pointed, very sharply serrate,

except the narrowed base, rough-ciliate ; the ample panicle pubescent ; raijs

7 -\4, 7-ather long. (S. gigantea, of previous ed.) — Copses and fence-roAvs;

common, and presenting many varieties. Seldom very tall.

Var. gigantea, Gray. Commonly tall, 5-8° high ; leaves more or less

pubescent or hispidulous beneath. (S. gigantea, Ait.; S. serotina of previous

ed.)— Thickets and low^ grounds, Can. to Tex.

32. S. rupestris, Raf. Stem smooth, slender, 2-3° high; leaves linear-

lanceolate, tapering both wags, entire or nearly so
;
panicle narrow ; heads very

small ; rays 4-6, very short. — Rocky river-banks, W. Va. to Ky. and Ind.

= = Pubescent (at least the stem) or hispidulous-scabrous.

33. S. Canadensis, L. Stem rough-hairy, taW and stout (3-6° high);

leaves lanceolate, pointed, sharply serrate (sometimes almost entire), more or

less pubescent beneath and rough above ; heads smcdl ; rays very short.— Borders

of thickets and fields; very common.— Varies greatly in the roughness and

hairiness of the stem and leaves, the latter oblong-lanceolate or elongated

linear-lanceolate; — in var. pr6cera, whitish-woolly underneath; and in var.

scXbra also very rough al)Ove, often entire, and rugose-veined.

34. S. nemoralis, Ait. Clothed with a minute and close grayish-hoary

(soft or roughish) pubescence ; stem simple orcorymbed at the summit (^-2^°

high) ; leaves oblanceolafe or spatulate-oblong, the lower somewhat crenate-

toothed and tapering into a petiole ; racemes numerous, dense, at length re-

curved, forming a large and crowded compound raceme or panicle which is

usually turned to one side; scales of the involucre linear-oblong, appressed;

rays 5-9.— Dry sterile fields; very common. Flowers very bright yellow,

beginning early in Aug.— Var. incana, Gray, of Minn., and westward, is a

dwarf form, with rigid oval or oblong leaves, rather strongly serrate or entire,

and the clusters of heads in a dense oblong or conical thyrse.

35. S, radula, Nutt. Stem and oblong or oborate-spatulate leaves rigid

and very rough, not hoary, the upper sessile; scales oblong, rigid; rays 3-6;

otherwise nearly as in n. 34.— Dry hills, W. 111., Minn.. Kan., and southward.
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36. S. Drummondii, Torr. & Gray.. Stem (1-3° high) and lower sur-

face of the broad/ 1/ ovate or oval somewhat triple-ribbed leaves minutelji velvety-

pubescent, some of the leaves almost entire ; racemes panicled, short ; scales of

the involucre oblong, obtuse; rays 4 or 5.— S. W. 111., Mo., and soutliward.

^- -*- -t- -K Heads in a compound corijmb terminating the simple stem, not at all

racemose; leaves mostly with a strong midrib.

++ Leaves fiat, not 3-nerved.

37. S. rigida, L. Bough and somewhat hoar ij with &mm\ite'p^hesceuce;

stem stout {2 - 5° high), very leafy ; corymb dense ; leaves oval or oblong, copi-

ously feather-veined, thick and rigid ; the u])per closely sessile by a broad base,

slightly serrate, the uppermost entire ; heads large, over 30-flowered ; the rays

7-10. — Dry soil, N. Eng. to Minn., and southward.

38. S. Ohioensis, Riddell. Very smooth throughout; stem wand-like,

slender, leafy (2 -3° high) ; stem-leaves oblong-lanceolate
, fiat, entire, obscurely

feather-veined, closely sessile ; the lower and radical ones elongated, slightly

serrate toward the apex, tapering into long margined petioles ; heads iiunier-

ous, on smooth pedicels, small, 1 6 - 20-flowered ; the rays 6 or 7.— ^loist

meadows or prairies, W. New York to Ind. and Wise.— Koot-leaves 1° long;

the upper reduced to 1 -2', with rough margins, like the rest.

-M- -t-t- Leaves somewhat folded, entire, the lower slight!y 3-nerved.

39. S. Riddellii, Frank. Smooth and stout (2-4° high), very leafy, the

branches of the dense corymb and pedicels rough-pubescent ; leaves linear-lance-

olate, elongated (4 - 6' long), acute, partly clasping or sheathing, mostly recurved,

the lowest elongated-lanceolate and tapering into a long keeled petiole ; heads

very numerous, civiSt&rQA, 20 - 30-flowered ; the rays 7-9.— Wet grassy prai-

ries, Ohio to Minn, and Mo.; Ft. Monroe, Va.— Heads larger than in the

last, 2-3" long. Stem-leaves upright and partly sheathing at the base, then

gradually recurved-spreading.

40. S. Houghtonii, Torr. & Gray. Smooth ; stem rather low and slender

(1-2° high); leaves scattered, linear-lanceolate, acutish, tapering into a nar-

roAved slightly clasping base, or the lower into margined petioles; headsfew

or several, 20 - 30-flowered ; the rays 7-9.— Swamps, north shore of Lake

Michigan; Genesee Co., N. Y. July, Aug.— Leaves rough-margined, 2-5'

long, 2-4'' wide, 1 -nerved, or the lower obscurely 3-nerved above; veins

obscure. Heads large, nearly g' long. Scales of the involucre obtuse.

§ 2. EUTHAMLA. Corymbosely much branched; heads small, sessile, in little

clusters crowded in fiat-topped corymbs ; the closely appressed involucral

scales somewhat glutinous ; receptacle fimbrillate ; rays 6 - 20, short, more

numerous than the disk-fiowers ; leaves narroiv, entire, sessile.

41. S. lanCGOlata, L. Leaves lanceolate-linear, 3 -^-nerved ; the nerves,

margins, and angles of the branches minutely rougli-pubescent ; heads obovoid-

cylindrical, in dense corymbed clusters; rays 1.5-20. — River-banks, etc., in

moist soil ; common.— Stem 2-3° high ; leaves 3 - 5' long.

42. S. tenuifolia, Pursh. Smooth, slender ; leaves very narroivly linear,

mostly \-nerved, dotted ; heads obovoid-club-shaped, in numerous clusters of 2

or 3, disposed in a loose corymb ; rays 6-12.— Sandy fields, Mass. to 111., and

southward ; common near the coast.
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18c BRACHYCHJETA, Torr. & Gray. False Golden-rod.

Heads and flowers nearly as in Solidago, except the pappus, which is a row

of minute rather scale-like bristles, shorter than the acheue.— A perennial herb,

with rounded or ovate serrate leaves, all the lower ones heart-shaped ; the small

yellow heads in sessile clusters racemed or spiked on the branches. (Name
composed of fipaxvs, short, and x"'"''^) bristle, from the pappus.)

1. B. COrdata, Torr. & Gray. Wooded hills, S. Ind. and E. Ky. to

N. Ga. Oct.— riaut 2-4° high, slender, more or less pubescent.

19. BELL IS, Tourn. Daisy.

Heads many-flowered, radiate ; the rays numerous, pistillate. Scales of the in-

volucre herbaceous, equal, in about 2 rows. Receptacle conical, naked. Achenes

obovate, flattened, wingless, and without any pappus. — Low herbs (all but our

single species natives of the Old World), either stemless, like the true Daisij,

B. PERENxis (which is found as an occasional escape from cultivation), or

leafy-stemmed, as is the following. (The Latin name, from bellus, pretty.)

1. B. integrifolia, Michx. (Western Daisy.) Annual or biennial,

diffusely branched (4'-l° high), smoothish ; leaves lanceolate or oblong, the

lower spatulate-obovate ; heads on slender peduncles ; rays pale violet-purple.

— Prairies and banks, Ky. and southwestward. March- June.

20. APHANOSTEPHUS, DC.

Involucral scales in few series, broadly lanceolate, the outer shorter.

Achenes prismatic, the broad truncate apex bearing a short coroniform pap-

pus. Otherwise as Bellis.— Southwestern leafy-stemmed and branching pu-

bescent herbs, with solitary terminal daisy-like heads. {'Acpavfjs, inconspicuous,

and (rricpos, crown ; in allusion to the pappus.)

1. A. Arkansanus, Gray. Diffuse, 1° high; leaves oblong-spatulate to

broadly lanceolate, the loAver often toothed or lobed ; rays white to purple, ^'

long; pappus mostly 4-5-lobed.— Plains of Kan. and southward.

21. CH^TOPAPPA, DC.

Heads several-flowered, radiate ; disk-flowers often sterile. Involucral bracts

imbricated in 2 or more rows, the outer shorter. Receptacle flat, naked.

Achenes fusiform or compressed
;
pappus of 5 or fewer thin nerveless pale®^

alternating with rough bristly awns, or these wanting.— Low southwestern

branching annuals, with narrow entire leaves and solitary terminal heads; ray

white or purple. (XatV??, a bristle, and ttottttos, pappus.)

1. C. asteroides, DC. Slender, 2-10' high, pubescent; involucres nar-

row, 2" long; rays 5-12; achenes pubescent.— Dry grounds, Vernon Co.,

Mo., and southward.

22. BOLTONIA, L'Her.

Heads many-flowored, radiate; the rays numerous, pistillate. Scales of the

hemispherical involucre imbricated somewhat in 2 rows, appressed, with nar-

row membranaceous margins. Receptacle conical or hemispherical, naked-

Achenes very flat, obovate or inversely heart-shaped, margined with a callous
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wing, or in the ray 3-winged, crowned with a pappus of several minute bristles

and usually 2-4 longer awns.— Perennial and bushv -branched smooth herbs,

pale green, with the aspect of Aster ; the thickish leaves chiefly entire, often

turned edgewise. Flowers autumnal ; disk yellow ; rays white or purplish.

(Dedicated to James Bolton, an English botanist of the last century.)

* Heads middle-sized, looselij corymhed.

1. B. asteroides, L'Her. Stems 2-8° high; leaves lanceolate; invo-

lucral scales acuminate
;
pappus of few or many minute bristles and 2 awns

or none. (B. glastifolia, L'Her., the awned form.) — Moist places along

streams; Penn. to 111., and southward to Fla. Sept., Oct. — Var. decurrens,

Engelm., a large form with the leaves alate-decurrent upon the stem and

branches. Mo. [Eggert).

2. B. latisquama, Gray. Heads rather larger ; involucral scales oblong

to ovate, obtuse or mucronate-apiculate
;
pappus-aw^ns conspicuous.— W. Mo.

and Kan.
* * Heads small, panicled on the slender branches.

3. B. dififusa, L'Her. Stem diffusely branched ; leaves lance-linear, those

on the branchlets very small and awl-shaped ; rays short, mostly white
;
pap-

pus of several very short bristles and 2 short awns.— Prairies of S. 111.
f
Vaseij),

and southwestward. Aug. - Oct.

23. TOWNSENDIA, Hook.

Heads many-flowered, the numerous ray-flowers (violet to white) \n a single

series, fertile. Involucre broad, the lanceolate scariously margined scales im-

bricated in several series. Receptacle flat, naked. Aclienes obovate or oblong,

flattened, Avith thickish margins and beset with forked-capitellate hairs; pap-

pus a single row of long awns or coarse rigid bristles, or reduced in the ray to

chaffy scales.— Low scarcely caulescent herbs, with linear to spatulate entire

leaves and large heads. (Named for David Townsend, botanical associate of

Dr. Darlington of Penn.)

1. T. serieea, Hook. Acaulescent silky-pubescent perennial; heads

sessile, solitary or few, ^-1' high; ray-pappus mostly bristly.— Dry plains,

central Neb., north and westward. April, May.

24. SERICOCARPUS, Nees. White-topped Aster.

Heads 12 - 20-flowered, radiate ; the rays about 5, fertile (white). Involucre

somewhat cylindrical or club-shaped ; the scales closely imbricated in several

rows, cartilaginous and whitish, appressed, with short and abrupt often spread-

ing green tips. Receptacle alveolate-toothed. Achenes short, inversely pyr-

amidal, very silky
;
pappus simple, of numerous capillary bristles.— Perennial

tufted herbs (1-2*^ high), with sessile somewhat 3-nerved leaves, and small

heads mostly in little clusters, disposed in a flat corymb. Disk-flowers pale

yellow. (Name from a-rjpiKos, silki/, and Kapiros, fruit.)

* Pappus rusti/ ; leaves sparinrjlij serrate, vein//, rather thin

1. S. conyzoides, Nees. Somewhat pubescent ; leaves oblong-lanceolate

or the lower spatulate, ciliate ; heads rather loosely corymbed, obcouical (4 - 6"

long).— Dry ground ; Maine to Ohio, and southward. July.
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* * Pappus ichite ; leaves entire, obscurely veined
, firmer and smaller.

2. S. solidagineus, Nees. Smooth, slender ; leaves linear, rigid, obtuse,

with rough margins, tapering to the base ; heads narrow i,3" lung), in close

clusters, few-flowered.— Thickets, S. New Eng. to Tenn., and southward. July.

3. S. tortifolius, Nees. Hoary-pubescent; leaves obovate or oblong-

spatulate, short (^-1' l^ug), vertical, both sides alike; heads rather loosely

corymbed, obovoid (4-5" long).— Pine woods, Va. and southward. Aug.

25. ASTER, L. Starwort. Aster.

Heads many-flowered, radiate ; the ray-flowers in a single series, fertile.

Scales of the involucre more or less imbricated, usually with herbaceous or

leaf-like tips. Keceptacle flat, alveolate. Acheues more or less flattened;

pappus simple, of capillary bristles (double in §§ 4 and 5).— Perennial herbs

(annual only in §§ 7 and 8), with corymbed, panicled, or racemose heads;

flowering in autumn. Kays white, purple, or blue ; the disk yellow, often

changing to purple. (Name aa-rrjp, a star, from the radiate heads of flowers.)

Conspectus of Groups.

Annuals, with copious fine soft pappus ... 63, 54

Pappus double 4C—4S

Scales closely imbricated, not green-tipped, often scarious-edged .... 49-52

Scales closely imbricated, scarcely at all herbaceous ; leaves 'lordate, serrate . 2, 3

Scales nearly equal, rigid, more or less foliaceous; pappus-bristles rigid, some

thickened at top 1

Scales with herbaceous tips or the outer wholly foliaceous. Aster proper.

Pappus rigid ; stem-leaves sessile, none cordate or clasping ; heads few, large . 4-8

Leaves silvery-silky both sides, sessile, entire 14, 15

Lower leaves more or less cordate, petiolate 17-24

Leaves entire, lower not cordate, cauline sessile with cordate-clasping base . 16

Involucre (and branchlets) viscid or glandular ; leaves not cordate, mostly entire,

the cauline all sessile or clasping 9-13

Lower leaves all acute at base ; not glandular nor viscid nor silky-canescent.

Smooth and glabrous, usuallj' glaucous ; scales coriaceous at base ; leaves firm,

usually entire 25-30

Hoary-pubescent or hirsute ; scales squarrose ; stem-leaves small, linear, entire 31, 32

Scales closely imbricated, not coriaceous at base; branches divaricate; heads

many, small 83-35

Remaining species ; branches erect or ascending.

Stem-leaves auriculate-clasping or with winged-petiole-like base; involucre lax 42-45

Stem-leaves sessile, but rarely cordate or auriculate at base .... 36-41

§ 1. HELlASTRUM. Pappus simple, coarse and rigid, the stronger bristles

somewhat clavate ; scales rigid, more or less foliaceous, nearly equal.

1. A. palud6sus, Ait. Stems 1° high; glabrous or nearly so; heads

Y high, rather few, racemose or spicate ; outer scales lax, foliaceous ; rays

purple; leaves linear, entire.

—

Kan. to Tex., thence to Car. and Ga.

§ 2. BIOTIA. Involucre obovoid-bell-shaped ; the scales regularly imbricated

in several roivs, appressed, nearly destitute of herbaceous tips; rays 6-18

(white or nearly so) ; achenes slender ; pappus slightly rigid, simple ; loicer

leaves large, heart-shaped, petioled, coarsely serrate ; heads in open corymbs.

2. A. C0rymb6sus, Ait. Stem s/ewc/er, somewhat zigzag; leaves thin,

smoothish, coarsely and unequally serrate with sharp spreading teeth, taper'-pointed,
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ovate or ovate-lanceolate, all but the uppermost heart-shaped at tlie base and

on slender naked petioles; rays 6-9. — Woodlands; common; especially

northward. July, Aug.— Plant 1-2° high, with smaller heads, looser co-

rymbs, rounder and less rigid exterior involucral scales, and thinner leaves

than the next ; not rough, but sometimes pubescent.

3. A. macroph^llus, L. Stem stout and rigid (2-3° high); leaves

thickish, rough, closely serrate, abruptly pointed; the lower heart-shaped (4-10'

long, 3-6' wide), long-petioled ; the upper ovate or oblong, sessile or on mar-

gined petioles; heads in ample rigid corymbs; rays 10-15 (white or bluish).

— ]Moist woods ; common northward, and southward along the mountains.

Aug., Sept.— Involucre Y broad ; the outer scales rigid, oblong or ovate-ob

long, the innermost much larger and thinner.

§ 3. ASTER proper. Scales imbricated in various degrees, with herbaceous or

leaf-like summits, or the outer entirely foliaceons ; rays numerous; pappus

simple, soft and nearly uniform [coarser and more rigid in the Jivst group) ;

achenes flattened. (All flowering late in summer or in autumn.)

* 1. Scales well imbricated, coriaceous, with short herbaceous mostly obtuse spread-

ing tips; pappus of rigid bristles ; stem-leaves all sessile, none heart-shaped

or clasping ; heads feio, or when several corymbose, large and showy.

-t- Loicest leaves ovate or ovate-oblong, some rounded or subcordate at base.

4. A. Herveyi, Gray. Slightly scabrous, 1-2° high, the summit and

peduncles glandular-puberulent ; leaves roughish, obscurely serrate, the lower

ovate on nearly naked petioles, the upper lanceolate ; heads loosely corymbose,

Y high ; involucre nearly hemispherical, the scales obscurely glandular, all

erect, with very short or indistinct green tips; rays violet, ^ long.— Borders

of oak woods, in rather moist soil, E. Mass. and R. I. ; Mt. Desert. An
ambiguous species, approaching the last.

•*- -t- Radical leaves all tapering into margined petioles; involucres squarrose

{hardly so in n. 8) ; rootstocJcs slender.

5. A. spectabilis, Ait. Stems 1-2° high, roughish and glandular-

puberulent above; leaves oblong-lanceolate, or the lower spatulate-oblong,

obscurely serrate or the upper entire ; heads few, hemispherical, Y high ; scales

glandular-puberulent and viscid ; mostly with the upper half herbaceous and

spreading ; rays about 20, bright violet, nearly 1' long.— Sandy soil, Mass. to

Del., near the coast, and perhaps southward. Sept. - Nov. One of the hand-

somest species of the genus.

6. A. SUrculosUS, Michx. Stems 1° high or less, from long fliform

rootstocks ; leaves entire or nearly so, rigid, lanceolate or the upper linear
;

heads few or solitarv, as in the last but generally smaller, the scales hardly

glandular.— ^loist ground, coast of N. J., and southward.

7. A. gracilis, Nutt. Rootstocks occasionally tuberous-thickened ; stems

slender, 1° high; leaves oblong-lanceolate, entire or nearly so, small (1-2'

long); heads few or several; involucre top shaped, 3-4" long, glabrou.s, not

glandular nor viscid, the coriaceous whitish scales with very short deltoid or ovate

tips ; rays 9 - 1 2, 3 - 6" long.— Pine barrens, N. J. to N. C, E. Ky. and Tenn.

8. A. radula, Ait. Stem simple or corymbose at the summit, smooth

or sparsely hairy, many-leaved (1-3° high); leaves oblong-lanceo/ate, pointed.
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sharpli/ serrate in the middle, very rough both sides and rugose-veined, closely

sessile (2-3' long), nearly equal; scales of the hell-shaped involucre oblong, ap-

pressed, tcith ven/ short and slighthj spreading herbaceous tips ; achenes smooth.

— Bogs aud low grounds, Del. to Maine and northward, near the coast ; also

Pocono ^Mountain, Penn. A dwarf form (var. strIctus, Gray) has oblong- to

linear-lanceolate nearly entire leaves, and usually solitary heads ; White Moun-

tains, N. H., to Lab. Aug. — Kays light violet. Involucre nearly smooth,

except the ciliate margins.

* 2. Involucre and usually the branchlets viscidhj or pruinose-glandular, well

imbricated or loose ; pubescence not silkij ; leaves entire {or the lower ivith

few teetli), the cauline all sessile or clasping ; raijs showj/, violet to purple.

H- Heads small ; involucre not squarrose. Extreme western.

9. A. Fendleri, Gray. Rigid, 1° high or less; leaves firm, linear, 1-

nerved, hispid-ciliate, 1' long or mostly much less; heads scattered, 3" high;

scales linear-oblong, obtuse, or the inner acute. — Central Kan. (Ellis, Dr. L.

Watson) aud southwestward.

-t- -i- Heads larger ; involucral scales spreading, infeiv or many ranks.

10. A. grandifl6rTlS, L. Rough with minute hispid hairs; stems slender,

loosely much branched (1-3° high); leaves very small (i-1' long), oblong-

linear, obtuse, rigid, the uppermost passing into scales of the hemisplierical

squarrose many-ranked involucre; rays bright violet (1' long) ; achenes hairy.

— Dry open places, Va. and southward.— Heads large and very showy.

11. A, oblongifolius, Nutt. Minutely glandular-puberulent, much

branched above, rigid, paniculate-corymbose (1-2° high) ; leaves narrowly ob-

long or lanceolate, mucrouate-pointed, partly clasping, thickish (1-2' long by

2 - 5" wide) ; involucral scales nearly equal, broadly linear, appressed at the

base ; rays violet-purple ; achenes canescent.— Banks of rivers, from Penn.

and Va. to Minn, aud Kan. — Heads middle-sized or smaller.

Var. rigidulus, Gray. Low, with more rigid and hispidulous scabrous

leaves. — In drier places, 111., Wise, and southwestward.

12. A. Novae-Anglise, L. Stem stout, hairy {3-8° high), covymheda,t

the summit; leaves very numerous, lanceolate, entire, acute, auriculate-clasping,

clothed with minute pubescence, 2-5' long ; scales nearly equal, linear-awl-sha])ed

,

loose, glandular-viscid, as well as the branchlets; rays violet-purple (in var.

r6seus rose-purple), very numerous ; achenes hairy. — Moist grounds ; com-

mon.— Heads large. A peculiar and handsome species.

13. A. modestus, Lindl. Pubescent or glabrate ; stem slender, simple,

with few large heads terminating slender branchlets; leaves lanceolate, very

acute, narrowed to a sessile base, sparingly serrate or serrulate ; scales linear

attenuate, equal, mostly herbaceous ; rays blue. — N. Dak. and westward.

* 3. Leaves ivhitened, silvery-silky both sides, all sessile and entire, mucronulate ;

involucre imbricated in 3 to several rows ; rays showy, purple-violet.

14. A. sericeus, Vent. Stems slender, branched; leaves silver-white,

lanceolate or oblong, heads mostly solitary, terminating the short branclilets

;

scales of the globular involucre similar to the leaves, spreading, except the short

coriaceous base; achenes smooth, many-ribbed. — Prairies and dry banks. Wise

and Minn, to Ky., and southward. — Heads large; rays 20-30.
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15. A. COncolor, L. Stems wand-like, nearly simple; leaves crowded^

oblong or lanceolate, appressed, the upper reduced to little bracts; heads in a

Simple or compound wand-like raceme; scales of tlie obovoid involucre closely

imbricated in several rows, appressed, rather rigid, silky, lanceolate ; achenes

silki/.— Dry sandy soil near the coast, R. I., N. J., and southward.— Plant 1 -

3° high, with the short leaves V or less in length, grayish-silky both sides.

* 4. Leaves entire, the lower not heart-shaped, the cauline all laith sessile and

cordate-clasping base, the auricles generally meeting around the stem.

16. A. patens, Ait. Rough-pubescent; stem loosely panicled above (1

-

3° high), with widely spreading branches, the heads mostly solitary, terminating

slender branchlets ; leaves oblong-lanceolate or ovate-oblong, often contracted

belo\\ the middle, rough, especial!}' above and on the margins ; scales of the

minutely roughish involucre with spreading pointed tips ; achenes silky.—Var.

phlogif6lius, Nees, is a form of shady moist places, with larger and elongated

thin scarcely rough leaves, downy underneath, sometimes a little toothed above,

mostlv much contracted below the middle.— Dry ground; common, Mass. to

Minn., and southward. Heads i' broad, with showy deep blue-purple rays.

* 5. Lower leaves heart-shaped and petioled ; no glandular or viscid pubescence ;

heads with short and appressed green-tipped scales {except in n. 17 and 24),

mostly small and numerous, racemose or panicled.

H- Heads middle-sized, with many rays, and squarrose foliaceons involucre.

17. A. an6lIialllS, Engelm. Somewhat pubescent and scabrous ; stems

slender (2 - 4° high), simple or racemose-branched above ; leaves ovate or ovate-

lanceolate, pointed, entire, the upper small and almost sessile ; scales of the

hemispherical involucre imbricated in several rows, appressed, with linear

spreading leafy tips ; achenes smooth.— Limestone cliffs, W. 111. and Mo. to

Ark.— Rays violet-purple.

-»-•*- Rays 10-20; involucral scales appressed or erect.

H-t- Leaves entire or slightly serrate ; heads middle-sized ; rays bright-blue.

18. A. azureus, Lindl Stem rather rough, erect, racemose-compound

at the summit, the branches slender and rigid; leaves rough, the lower ovate-

lanceolate or oblong, heart-shaped, on long often hairy petioles ; the others lanceo-

late or linear, sessile, on the branches awl-shaped ; involucre inversely conical.

— Copses and prairies, western N. Y., and Ohio to Minn., and southwestward.

Inrolucre much as in A. Icevis, but smaller and slightly pubescent.

19. A. Shortii, Hook. Stem slender, spreading, nearly smooth, bearing

very numerous heads in racemose panicles; leaves smooth above, minutely pu-

bescent underneath, lanceolate or ovate-lanceolate, elongated, tapering gradually

to a sharp point, all but the uppermost more or less heart-shaped at base, and on

naked petioles, none clasping ; involucre bell-shaped.— Cliffs and banks, Ohio

to 111., and southward.— A pretty species, 2-4° high; leaves 3-5' long.

20. A. tindulatUS, L. Pale or somewhat hoary with clo.se pubescence

;

stem spreading, bearing numerous heads in racemose panicles ; leaves ovate or

ovate-lanceolate, with ivavy or slightly toothed margins, roughish above, doivny un-

derneath, the lowest heart-shaped on margined petioles, the others abrupdy con-

tracted into short broadly winged petioles which are dilated and clasping at the
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f)ase, or directly sessile by a heart-shaped base ; involucre obovoid, the scales

less rigid.— Dry copses; commou.

*-f -t-f- Leaves conspicuous/ 1/ serrate ; heads small ; rays pah. blue or nearlij ichite.

21. A. COrdifolius, L. Stem much branched above, ?/ie s/)rertr//»^ o/* r//-

ver(jin(i branches bearing veri/ numerous panicled heads; lower leaves all heart-

shaped, on slender and mostly naked ciliate petioles; scales of the inverseh/

conical involucre all appressed and tipped icith verij short green points, obtuse or

acutish.—Woodlands ; very common.— Heads profuse, but quite small. Vaiies

with the stem and leaves either smooth, rougliish, or sometimes hairy, also

with the leaves all narrower. Apparent hybrids with n. 3.5 also occur.

22. A. sagittifolius, Willd. Stem rigid, erect, with ascending branches

bearing numerous racemose heads; leaves ovate-lanceolate, pointed; the lower

heart-shaped at l)ase, on margined petioles; the upper lanceolate or linear,

pointed at both ends; scales of the oblong involucre linear, tapering into awl-

shaped slender and loose tips.— Dry ground, X. Y. and Penn. to Ky., and north-

ward.— Green, but usually more or less hairy or downy ; the heads rather

larger than in the last, almost sessile.

23. A. Drummondii, Lindl. Pale with fine gray pubescence; leaves

cordate to cordate-lanceolate, mostlij on margined petioles, the upjjermost lan-

ceolate and sessile; scales acute or acutish.— Passing into the last. Open
ground, etc., 111. to Minn, and Kan.

24. A. Lindleyanus, Torr. & Gray. Rather stout, 1 -2° high, sparsely

pubescent or nearly glabrous; radical and loa-est leaves ovate, moderateli/ or

obscurelg cordate, the uppermost sessile and pointed at both ends ; heads larger,

rather few in a loose thyrse or panicle, the linear-attenuate scales looser and less

imbricated ; rays pale violet.— Lab. to L. Superior; Lisbon, N. H. {C. E.

Faxon), and Mt. Desert {Rand).

* 6. Without heart-shaped petioled leaves, the radical and lower all acute or

attenuate at base; not glandular nor viscid, nor silkg-canescent.

•- Smooth and glabrous throughout (or nearlij so, exceptforms of n. SO), and usu-

ally pcde and glaucous ; involucral scales closelg imbricated,firm and whitish-

coriaceous below, green-tipped ; leaves firm, usually entire.

++ iRays violet or blue ; scales rather abruptly green-tipped ; leaves on the branch-

lets reduced to rigid subulate bracts.

25. A. turbinellus, Lindl. Stem slender, 3° high, paniculately branched;

leaves oblong to narrowly lanceolate, tapering to each end, witli rough margins

;

involucre elongated-obconical or almost club-shaped (^' long) ; the scales linear,

with very short and blunt green tips ; rays violet-blue ; achenes nearly smooth.

— Dry hills, etc., 111., Mo., and southwestward.— Well-marked and handsome.

26. A. Isevis, L. Stouter, 2-4° high; heads in a close panicle; leaves

thickish, lanceolate or ovate-lanceolate, chiefly entire, the upper more or less

clasping by an auricled or heart-shaped base ; scales of the short-obovoid or

hemisphericcd /nro///cre with short abrupt green tips; rays sky-blue; achenes

smooth. — Borders of woodlands; common. A variable and elegant species.

27. A. virgatUS, Ell. Slender, strict and simple, with few or several

racemose or terminal heads, \\kQ those of the last; leaves lanceolate or linear

the lower usually long and narrow.— S. W. Va., and southward.

12
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28. A. COncinmiS, Willd. Not glaucous, slender, 1-3° high; leaver

lanceolat;e, mostly somewhat serrate, the lowest spatulate-lauceolate on winged

petioles; heads smaller than in the preceding, numerous, panicled ; rays violet.

— Rare ; Penn. and southward.

^ -^ Rays white or turning purplish; scales narrow, subulateli/ green-tipped;

leaves mostlj/ narrow, narrowed at base, on the branchlets lax and attenuate.

29. A. polyphyllus, Willd, Often tall (4 or 5° high), with virgate

branches; cauline leaves narrowly lanceolate or linear, 4 or 5' long; heads

])aniculate ; scales lanceolate-subulate, the outermost much sliorter ; rays 4"

long.— X. Vt. to Wise, and southward. Heads larger and flowering earlier

than the next.

•30. A. ericoides, L. Smooth or sparingly hairy (1 -3° high) ; the sim-

ple branchlets or peduncles racemose along the upper side of the wand-like

spreading branches ; lowest leaves obloug-spatulate, sometimes toothed ; the

others linear-lanceolate or linear-awl-shaped ; heads 3" high or less ; involucral

scales often nearly equal, with attenuate or awl-shaped green tips.— Dry open

places, S. Xew Eng. to Minn., and southward.— Var. vill6sl'S, Torr. & Gray,

is a hairy form, often with broader leaves ; chiefly in the Western States.—
Var. pusfLLUS, Gray, is a dwarf slender and glabrous form of the barrens of

Lancaster, Penn. (Porter), with very narrow or filiform leaves and very small

few-flowered heads.— Var. Prixglei, Gray, a low strict form, Avith few erect

branches and rather small heads. About Lake Champlain.

-)- -1- Hoary-pubescent or hirsute; herbaceous tips of the involucral scales squar-

rose or spreading ; cauline leaves small, linear, entire, scarcely narrov^ed at

the sessile or partiy clasping base: heads numerous, small, racemose.

31

.

A. amethystinus, Xutt. Tall (2 - 5° high), upright, much branched,

puberulent or somewhat hirsute ; leaves not rigid ; heads 3" high, the tips of

the scales merely spreading; rays light clear blue.— Moist grounds, E. Mass.

to 111. and Iowa. With the habit of n. 11.

32. A. milltiflorus, Ait. Pale or hoary with minute close pubescence

(f^ liigh), much l)ranched and bushy ; the heads much crowded on the spread-

ing racemose brandies ; leaves rigid, crowded, spreading, with rough or ciliate

margins, the uppermost passing into the spatulate obtuse scales; heads 2 -3''

long; rays white or rarely bluish, 10-20.— Dry sandy soil; common.

-t- -)- -i- Sc(des glabrous, closely imbricated (the outer regularly shorter), not cori-

aceous, with short appressed green tips ; branches slender, divaricate or diver-

gent; leaves lanceolate to subulate; heads small {2-W high) and numerous.

++ Heads scattered, terminating minutely foliose slender branchlets.

33. A. dumosus, L. Smooth or nearly so, 1-3° high; leaves linea.

or the upper oblong, crowded, entire, with rougli margins ; scales linear-spatu-

late, obtuse, in 4-6 rows.— Thickets; common.— A variable species, loosely

branched, with small leaves, especially the upper, and an obconical or bell-

shaped involucre, with more abrupt green tips than any of the succeeding.

Pays pale purple or blue, larger than in n. 34. Runs into several ])eculiar forms.

-M- -1-+ Heads racemosely unilateral upon very short minutely leafy branchlets.

34. A. vimineus, Lam. Smooth or smooth ish, 2-5° high, bushy ; leaves

linear or narruwly lanceolate, elongated, the larger ones remotely serrate in
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the middle with fine sharp teeth; scales a/the involucre narrowly linear, acute

or acuds/i, in 3 or 4 rows. (A. Tradescauti, of previous ed.) — Var. Foi.io-

l6sl'S, Gray, has linear entire leaves, the ascending branches with more scat-

tered paniculate lieads.— Moist banks ; very common.— Heads very numerous,

and usually crowded, smaller than in the last. Rays white or nearly so.

3.5. A. difiusUS, Ait. More or less pubescent, much branched ; leaves

lanceolate or oblong-lauceolate, tapering or pointed at each end, sharplij ser-

rate in the mtddle ; scales of the involucre linear, acute or rather obtuse, unhri-

cated in 3 or 4 rows. (A. miser, of previous ed.) — Thickets, fields, etc.;

very common, and extensively variable. Leaves larger than in either of the

preceding (2-5') ; the involucre intermediate between them, as to the form of

the scales. Rays mostly short, white or pale bluish-purple. — Var. THVRSo-

fDEUs, Gray, with ovate-oblong to lanceolate leaves, tiie branches ascending

and often short, and the thyrsoid or spicate-glomerate heads less secund.

N. Y. to 111.— Var. iiiRSUTiCAt'Lis, Gray, the slender stem and the midveins

of the long narrow leaves very hirsute. X. Y. and Ky.— A'ar. p.ifkoxs. Gray,

a luxuriant form with large thin leaves and rather larger heads loosely dis-

posed on the spreading branches. Ky. to 111.

-t- -1- -t- -1- Involucre various, the heads when numerous densely or loosely panic-

ulate on erect or ascending branches.

*+ Cauline leaves sessile, but the base not cordate nor auriculate {except in forms

ofu. 41 ), nor winged-petiole-like ; glabrous or nearly so.

== Heads small or middle-sized : scales narrow, in several lengths, the erect green

tips not dilated.

36. A. Tradescanti, L. Stem much branched (2-4° high); the nu-

merous heads (2-3" high) somewhat panicled or racemed ; leaves lanceolate

to linear, tapering to a long slender point (2-6' long), the lower somewhat

serrate in the middle ; involucral scales linear, acutish, partly green down the

back. (A. tenuifolius, previous ed.) — Low grounds, Mass. to Minn., and south

to Va. and 111. Rays short and narrow, white or purplish. Some forms ap-

proach n. 32-34, others differ from A. paniculatus only in the smaller heads

and shorter ray.

37. A. paniculatus, Lam. Stem (2 - 8° high) much branched ; the

branches and scattered heads (about 4" high) loosely paniculate; leaves long-

oblong to narrowly lanceolate, pointed, the lower serrate ; scales narrowly

linear, with attenuate green tips or the outermost wholly green. (A. simplex,

previous ed.)— Shady moist banks ; common. Rays white or purplish, 3 - 4"

long. Approaches in its different forms the preceding and the two following.

A slender form with linear leaves, in northern bogs, resembles n. 40.

38. A. salicifolius, Ait. Like the last ; the leaves commonly shorter,

firmer, often scabrous, less serrate or entire; involucre more imbricated, the

firmer linear scales with shorter acute or obtusish green tips ; heads as large,

disposed to be thyrsoid or racemose-clustered ; rays rarely white. (A. carneus,

previous ed. ) — Low grounds, N. Eng. to Minn., and southward ; most abundant

westward.— Var. subasper, Gray, a rigid scabrous form, with contracted leafy

inflorescence, the broad heads usually leafy-bracteate and the broader scales

often o])tuse. 111. to Tex.
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= = Heads small or middle-sized, the looser linear scales somewhat equal and

erect, and the acute green tips not dilated, the outer often wholly herbaceous.

39. A. jlinceus, Ait. Slender, 1 -3° high, simple with few heads or

loosely branching; leaves linear or narrow, 3-5' lung, entire or the lower

sparsely denticulate ; lieads small (3" high) ; scales small, narrow, in 2 or 3

rows, the outer more or less shorter; rays light purple, 4-5" long. (A.

aestivus, previous ed., mainly.)— Wet meadows and cold bogs, N. Scotia and

N. Y. to Mich, and Minn.

40. A. longifolius, Lam. (not of previous ed.) Stem 1-3° high, more or

less branched and corymbosely panicled ; leaves long-lanceolate to linear-lance-

olate (3 - 7' long), narroAved to both ends, entire or sparsely serrulate ; heads

4 - 5" high, the scales nearly equal and usually little imbricated, the outer

looser ; rays 3 - 4" long, violet or purplish, rarely whitish.— Low grounds,

Lab. and northern N. Eng. to Minn.— Var. viLLiCAtrLis, Gray, a low simple

form, with few or solitary heads, and the stem and midrib of the leaves densely

white-villous beneath. N. Maine, at Fort Kent (Miss Furbish).

s= = ^ Heads middle-sized ; scales in few to several roivs, more or less unequal,

linear io spatulate, more herbaceous and firmer, the tips often slightly spread-

ing or squarrose.

41. A. Novi-Belgii, L. Rarely tall; leaves oblong to linear-lanceolate,

entire or sparsely serrate, the upper partly clasping and often somewhat au-

riculate; heads 4 - 5" long ; rays bright blue-violet. (A. longifolius, previou;

ed.) — N. Brunswick to 111. and Ga. The commonest late-flowered Aster of

the Atlantic border, and very variable. The typical form has thin narrowly

to oblong-lanceolate leaves, sometimes scabrous above, and linear scales with

narrow acute spreading or recurved tips.— Var. l.kvigXtuS, Gray, is usually

glabrous throughout, the thin leaves mostly oblong-lanceolate, the upper half-

clasping by an abrupt base ; scales nearly equal, loosely erect, with short

acutish tips. N. Eng. and eastward.— Var. lit6reus. Gray, rigid, usually

low, very leafy ; leaves thickish, usually very smooth, oblong to lanceolate, the

upper sometimes auriculate ; scales in several loose rows, all but the inner-

most with broadish obtuse tips, the outer usually spatulate. Salt-marslies and

shores. Can. to Ga.— Var. el6des. Gray, slender, often low and simple ; leaves

thickish, long, narrowly linear, entire, the uppermost small and bract-like; scales

narrow, with short and mostly spreading acutish tips. Swamps, N. J. to Va.

«-+ ++ Caidine leaves conspicuously contracted into a winged-petlole-like base or

auriculate-clasping ; involucre lax.

42. A. patulus, Lam. Glabrous or subpubescent, 1-4° high; leaves

ovate- or oblong-lanceolate, sharply serrate in the middle, narrowed at both

ends, the lower to a winged petiole, none auriculate or only obscurely so ; heads

loosely panicled, about 4" high ; scales unequal, erect or nearly so ; rays light

purple or white.— N. Brunswick and eastern N. England.

43. A. tardiflorus, L. Glabrous or stem somewhat pubescent (not his-

pid), 1-2° high; leaves lanceolate or oblong-lanceolate, acuminate, mostly

with gradually narrowed and somewhat auricled base ; heads often few, corym-

bose, 4 - 5" high ; scales subequal, the outer foliaceous ; rays pale violet.—<

Lab. to the ]\Iass. cuast and White Mts. Not late-flowering.
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44. A. prenanthoides, Muhl. Stem 1-3° high, corym])ose-i)auided,

hairy above in Hues ; leaves rough above, smooth uuderueath, ovate-hvnceolate,

sharply cut-toothed iu the middle, conspicuously taper-poiuted, and rather ab-

ruptly narrowed to a long contracted entire portion, which is abruj)tly dilated

into a conspicuously auricled base; heads mostly 4" high, on short diver-

gent peduncles ; scales narrowly linear, tips recurved-spreading , ravs light

blue. — Borders of streams and rich woods, W. New Eng. to Peun., Iowa, and

Wise.

4.5. A. puniceus, L. Stem tall and stout 3-7° high, rough-hairy all

over or in lines, usually purple below, panicled above ; leaves ol)long-lauceolate

not narrowed or Init slightly so to the auricled base, coarsely serrate to spar

ingly denticulate in the middle, rough above, nearly smooth beneath, j)ointed

,

heads 4 - 6" high, subsessile ; scales narrowly linear, acute, loose, eejual, in aboui

2 rows; rays long and showy (lilac-blue, paler in shade). — Low thickets and

swamps, very common.— Var. L.i:vicAULis, Gray ; stem mostly green, smooth

and naked below, sparsely hirsute above, 1-3° high; leaves serrate.— Var.

LUcfDCLUS, Gray; the very leafy stems glabrous or sparingly hispidulous;

leaves lanceolate, entire or slightly denticulate, glabrous and somewhat shin-

ing; heads usually numerous, the scales less loose and less attenuate.

§ 4. DQilLLINGERIA. Pappus rnanifestly double, the inner of long capillary

bristles (some thickened at top), the outer of very short and rigid bristles;

scales short, without herbaceous tips ; heads small, corymbose or solitary

;

rays rather feiv, ichite ; leaves not rigid, veiny.

46. A. umbellatus, Mill. Smooth, leafy to the top (2 - 7° high) ; leaves

lanceolate, elongated, taper-pointed and tapering at the base (3 - 6' long) ; heads

very numerous in compound flat corymbs ; involucral scales rather close, ob-

tusish, scarcely longer than the achenes. (Diplopappus umbellatus, Torr. ^
Gray.) — Moist thickets; common, especially northward. Aug.— Var. pu-

BEXS, Gray ; the lower surface of the leaves and the branchlets tomentulose.

Upper Mich, to Minn.— Var. latif6lils, Gray; with shorter leaves ovate-

lanceolate to ovate, less narrowed or even rounded at base. (D. amygdalinus,

Torr. <j- Gray.) Pine barrens, etc., N. J., Penn., and southward.

47. A. infirmus, Michx. Stem slender, often flexuous, 1-3° high, less

leafy, bearing few or several heads on divergent peduncles ; leaves obovate to

ovate or oblong-lanceolate, narrowed at base and ciliate, the midrib hairy be-

neath; scales more imbricated, thicker and more obtuse; pappus more rigid.

(D. cornifolius, Darl.)— Open woodlands, E. Mass. to Tenn., and southward.

§ 5. lANTHE. Pappus less distinctly double, the inner of bristles not thickened

at top, the outer shorter ; scales icell imbricated, appressed, without herbaceous

tips; rays violet; achenes narrow, villous; leaves numerous, rigid, small,

linear, l-nerved and veinless.

48. A. linariifolius, L. Stems 3-20' high, several from a woody root;

heads solitary or terminating simple branches, rather large ; leaves about 1'

long, rough-margined, passing above into the rigid acutish scales. (D. linarii-

folius, Hook.) — Dry soil, common. Sept., Oct. Ray rarely white.

§ 6. ORTHOMERIS. Pappus simple , scales imbricated, appressed, ivithout

herbaceous tips, often scarious-edged or dry. Perennial, as all the preceding.
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49. A. ptarmicoldes, Torr. «& Gray. Smooth or roughish ; stems clus-

tered (6 - 20' high), simple ; leaves linear-lanceolate, acute, rigid, entire, taperiug

to the base, 1 -3-nerved, with rough margins (2-4' long) ; heads small, in a

flat corymb; scales imbricated in 3 or 4 rows, short; rays white (2-4" long).

— Dr\' rocks, ^V. New Eng. to Minn., along the Great Lakes, and northward.

Aug.— Var. lutescexs. Gray; rays small, pale yellow.— N. 111. and Sask.

50. A. acuminatUS, Michx. Somewhat hairy; stem (about 1° high)

simple, zigzag, panicled-oorymbose at the summit; peduncles slender; leaves

ohlong-lanceolate, conspicuously pointed, coarsely toothed above, wedge-form and

entire at the base ; involucral scales few and loosely imbricated, liuear-lauceo-

late, pointed, thin (3 -.5" long) ; heads few or several; rays 12-18, white, or

slightly purple.— Cool rich woods ; S. Lab. to Penn., and southward along

the Alleghanies. Aug.— There is a depauperate narrow-leaved variety on

the White Mountains. A monstrous form occurs in Maine, having a chaffy

receptacle and the flowers turned to tufts of chaffy palete.

51. A. nemoralis, Ait. Minutely roughish-pubescent ; stem slender,

simple or corymbose at the summit, very leafy (1-2° high) ; leaves small (1 -

1-J' long), rather rigid^ lanceolate, nearly entire, with revolute margins ; scales of

the inversely conical involucre narrowly linear-lanceolate, the outer passing

into awl-shaped bracts ; rays lilac-purple, elongated.— Bogs and swamps, N. J.

to Newf. and Hudson's Bay. Sept.

52. A. tenuifolius, L. Very glabrous; stem often zigzag, simple or

forked, 6' -2° high; heads rather large, terminal ; leaves few, long-linear, ta-

pering to both ends, rather thick and fleshy, entire, the upper subulate, pointed;

iuA'olucre top-shaped, the scales subulate-lanceolate with attenuate acute points

;

rays large, numerous, pale purple, (A. flexuosus, Nutt.) — Salt marshes,

Mass. to Fla. Sept.

§ 7. OXYTRIPOLIUM. Involucre as in § 6; pappus simple, flne and soft;

glabrous annuals, bearing numerous small heads and ivith narrow entire leaves.

53. A. subulatus, Michx. Stem 6 - 24' high ; leaves linear-lancec date,

pointed, flat, on the branches awl-shaped ; scales of the oblong involucre liuear-

awl-shaped, in few rows ; rays somewhat in two rows, short, not projecting be-

yond the disk, more numerous than the disk-flowers, purplish. (A. linifolius.

of previous ed.) — Salt marshes on the coast, Maine to Va. Aug. - Oct.

§ 8. CONYZOPSIS. Scales of the campanulate involucre in 2 or 3 roivs, nearly

equal, linear, the outerfoliaceous and loose ; pappus copious, very soft ; rays

very short or without h'gules; low annuals with numerous rather small heads.

54. A. anglistus, Torr. & Gray. Branching, 6-20' high, nearly gla-

brous ; leaves linear, entire, more or less short-ciliate ; ray-flowers reduced to a

tube much shorter than the elongated style. — Minn, to Sask. and westward,

gpreading east to Chicago, etc. (Siberia.)

26. ERIGERON, L. Fleabane.

Heads many-flowered, radiate, mostly flat or hemispherical ; the narrow

rays very numerous, pistillate. Involucral scales narrow, equal and little im-

bricated, never coriaceous, foliaceous, nor green-tipped. Receptacle flat or

convex, naked. Achenes flattened, usually pubescent and 2-nerved
;
pappus a
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single row of capillary bristles, with minuter ones intermixed, or with a dis-

tinct short outer pap^jus of little bristles or chaffy scales.— Herbs, with entire

or toothed and generally sessile leaves, and solitary or corymbed naked-pedun-

culate heads. Disk yellow ; ray white or purple. (Name from ^p, spring, and
jipcuy, an old man, suggested by the hoariuess of some vernal species.)

§ 1. CJENOTUS. Rai/s iiiconspicnoiis, in several rows, scarcely longer than

the pappus ; pappus simple ; annuals.

1. E. Canadensis, L. (Horse-weed. Butter-weed.) Bristly-hairy;

slem erect, wand-like (1 -5° high) ; leaves linear, mostly entire, the radical cut-

lobed ; heads very numerous and small, cylindrical, }>nnicled.— Waste places;

a common weed, now widely diffused over the world. July -Oct.— Ligule

of the ray-flowers much sliorter than the tube, white.

2. E. divaricatUS, Michx. Diffuse and decumbent (3"- l° high); leaves

linear or awl-shaped, entire; heads loosely corymbed; rays purple ; otherwise

like n. 1.— lud. to Minn., and southward.

§ 2. TRIMORPH^A. Like § \,but a series of^filiform rayless pistillate flow-

ers icithin the outer row of ray-fiowers ; biennial or sometimes perennial.

3. E. acris, L. Hirsute-pubescent or smoothish; stem erect (10-20'

high) ; leaves lanceolate or the lower spatulate-ublong, entire ; heads several

or rather numerous, racemose or at length corymbose, nearly hemispherical

(4-5" long), hirsute; rays purplish or bluish, equalling or a little exceeding

the copious pappus. — Lower St. Lawrence, across the continent and north-

ward. The var. Urcebachensis, Blytt, more glabrous and Avith the green

involucre nearly or quite naked, occurs on the shores of L. Superior. (Eu.)

§3. ERIGERON proper. Rays elongated (ahort in a form of n. 5), crowded

in one or more rows.

* Annuals (or sometimes biennial), leafy-stemmed a)id branching ; pappus double,

the outer a crown of minute scales, the inner of deciduous fragile bristles,

usually ivanting in the ray.

4. E. annuus, Pers. (Daisy Fleabaxe. Sweet Scabiols.) Stem
stout (3 -.5° high), branched, 6esef with spreading hairs ; leaves coarsely and
sharply toothed ; the lowest ovate, tapering into a margined petiole, the u])per

ovate-lanceolate, acute and entire at both ends ; heads corymbed ; rays white,

tinged with purple, not twice the length of the bristly involucre.— Fields and
waste places ; a very common weed. June - Aug. (Xat. in Eu.)

5. E. StrigOSUS, Muhl. (Daisy Fleabaxe.) Stem panicled-corym-

bose at the summit, roughish like the leaves with minute oppressed hairs, or

almost smooth : leaves entire or nearly so, the upper lanceolate, scattered, the

lowest oblong or spatulate, tapering into a slender petiole ; rays white, twice

the length of the minutely hairy involucre.— Fields, etc., common. June-
Aug.— Stem smaller and more simple than the last, with smaller heads but

longer rays. A form w^ith the rays minute, scarcely exceeding the involucre,

occurs in S. New England.

* * Leafy-stemmed perennials ; pappus simple {double in n. 6).

6. E. glabellus, Nutt. Stem (6-1.5' high) stout, hairy above, the leaf-

less summit bearing 1-7 large heads; leaves nearly glabrous, except the
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margins, entire, the upper oblong-lanceolate and pointed, closely sessile or

partly clasping, the lower spatulate and petioled ; rays (n^ore than 100, purple)

more than twice the length of the hoary-hispid involucre
;
pappus double, the

outer of minute bristles.— Plains of N. Wise, and westward. June.

7. E. hyssopifblius, Michx. Slightly pubescent, slender (6- 12' high),

from filiform rootstocks ; leaves short, very numerous, narroAvly linear;

branches prolonged into slender naked peduncles, bearing solitary small

heads; rays 20-30, rose-purple or whitish. (Aster graminifolius, P«rsA.) —
Northern borders of N. P^ng., L. Superior, and northward.

8. E. bellidifolius, Muhl. (Robin's Plantain.) Hairy, producing

offsets frum the base ; stem simple, rather naked above, hearing iew (1-9) large

heads on slender peduncles; root-leaves obovate and spatulate, sparingly toothed,

the cauline distant, lanceolate-oblong, partly clasping, entire ; rai/s {about 50)

rather broad, light bluish-purple.— Copses and moist banks; common. May.

9. E. Philadelphieus, L. (Common Fleabane.) H.2i\ry ; stem leafg

,

corymbed, bearing several small heads; leaves thin, with a broad midrib, ob-

long ; the upper smoothish, clasping by a heart-shaped base, mostly entire, the

lowest spatulate, toothed; rai/s innumerable and very narrow, rose-purple or

flesh-color.— Moist ground ; common. June -Aug.

* * * Perennial by rosulate offsets, with scape-like stems ; pappus simple.

10. E. nudicaulis, Michx. Glabrous; leaves clustered at the root,

oval or spatulate; scape leafless, slender (1-2° high), bearing 5-12 small

corymbed heads ; rays white. (E. vernum, Torr. ^ Gray).— Low grounds, E.

Va. and southward. May.

27. BACCHARIS, L. Groundsel-Tree.

Heads many-flowered ; the flowers all tubular, dioecious, i. e., the pistillate

and stamiuate borne by different plants. Involucre imbricated. Corolla of

the pistillate flowers very slender and thread-like ; of the stamiuate, larger

and 5-lobed. Anthers tailless. Achenes ribbed; pappus of capillary bristles^

in the sterile plant scanty and tortuous ; in the fertile very long and copious.

— Shrubs, commonly smooth and resinous or glutinous. Flowers whitish or

yellow, autumnal. (Name of some shrub anciently dedicated to Bacchus.)

1 . B. halimifolia, L. Smooth and somewhat scurfy ; branches angled

;

leaves obovate and wedge-form, petiolate, coarsely toothed, or the upper entire

;

heads scattered or in leafy panicles; scales of the involucre acutish.— Sea

beaches, Mass. to Va., and southward.— Shrub 6-12° high; the fertile plant

conspicuous in autumn by its very long and white pappus.

2. B. glomeruliflora, Pers. Leaves spatulate-oblong, sessile or nearly

so ; heads larger, sessile in the axils or in clusters ; scales of the bell-shaped

involucre broader, very obtuse.— Pine barrens, E. Va. (?), and southward.

28. PL tieHE A, Cass. Marsh-Fleabane.

Heads many-flowered ; the flowers all tubular ; the central perfect, butsterile.

few, with a 5-cleft corolla ; all the others with a thread-shaped truncate corolla,

pistillate and fertile. Involucre imbricated. Receptacle flat, naked. Anthers

with tails. Achenes grooved
; pappus capillary, in a single row.— Herbs,
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somewhat glandular, emitting a strong or camphoric odor, the heads cymosely

clustered. Flowers purplish, in summer. (Dedicated to the Abbe' Plucke.)

1. P. bifrons, DC. Perennial, 2-3° high; leaves close!// sessile or half

-

daspintj, oblong to lanceolate, sharply denticulate, veiny (only 2 -3' long)

;

heads clustered in a corymb; scales lanceolate.— Low ground, Cape May,

N. J., and southward.

2. P. camphorata, DC. (Salt-marsh Fleabaxe.) Annual, pale

(2-5° high); leaves scarcel// petioled, oblong-ovate or lanceolate, thickish,

obscurely veiny, serrate ; corymb flat ; iuvolucral scales ovate to lanceolate.

(P. foetida, DC.)— Salt marshes, Mass. to Va., and southward, and on river-

banks westward to Ky., 111., and Xeb. (?)

29. EVAX, Gaertn.

Heads rather many-flowered, discoid ; flowers as in Pluchea, tlie central usu-

ally sterile. Involucral scales few, woolly. Receptacle convex to .'ubulate,

chaffy, the scarious chaff not embracing the smooth dorsally comjjressed

achenes. Anthers with tails or acutely sagittate
;
pappus none.— Low, densely

floccose-woolly annuals; extreme western. (Name of uncertain significatioi].)

L E. prolifera, Xutt. A spau high or less, simple or branching from

base ; leaves numerous, small and spatulate ; heads in dense proliferous clus-

ters; receptacle convex; chaff subtending sterile flowers woolly-tipped, the

rest more scarious and naked, oval or oblong.— Dakotas and W. Kan. to Tex

30. FILAGO, Tourn. Cottox-Rose.

Heads and flowers as in Evax. Receptacle elongated or top-shaped, naked
at the summit, but chaffy at the margins or toward the base ; the chaff resem-
bling the proper involucral scales, each covering a single pistillate flower.
Achenes terete

;
pappus of the central flowers capillary, of the outer ones

mostly none.— Annual, low, brandling woolly herbs, with entire leaves, and
small heads in capitate clusters. (Name from Jiliiin, a thread, in allusion to
the cottony hairs of these plants.)

F. Germaxica, L. (Herha Impia.) Stem erect, short, clothed with
lanceolate and upriglit crowded leaves, producing a capitate cluster of woolly
heads, from which rise one or more branches, each terminated by a similar
head, and so on ;

— hence the common name applied to it by the old botanists,
as if the offspring were undutifullv exalting themselves above the parent.—
Dry fields, N. Y. to Va. July - Oct. (Nat. from Eu.)

31. ANTENNARIA, Gaertn. Everlasting.

Heads many-flowered, dioecious ; flowers all tubular; pistillate corollas very

slender. Involucre dry and scarious, white or colored, imliricated. Recep-

tacle convex oi flat, not chaffy. Anthers caudate. Achenes terete or flattish
;

pappus a single row of bristles, in the fertile flowers capillary, united at base

so as to fall in a ring, and in the sterile thickened and club-shaped or barbel-

late at the summit.— Perennial white-woolly herbs, with entire leaves and
corymbed (rarely single) heads. Corolla yellowish. (Name from the resem-

blance of the sterile pap])us to the untenme of certain insects.)

1 A. plantaginifolia, Hook. (Plantain-leaved Everlasting.)
Spreading by offsets and runners, low (3-18' high) ; leaves silky-woolly when
young, at length green above and hoary beneath; those of the simple and scape
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like flowering stems small, lanceolate, appressed; the radical obovate or oval-

spatulate, petioled, ample, 3-nerved ; heads in a small crowded corymb ; scales

of the (mostly white) involucre obtuse in the sterile, and acutish and narrower

in the fertile plant.— Sterile knolls and banks; common. March -May.

32. ANAPHALIS, DC. Everlasting.

Characters as of Antennaria, but the pappus in the sterile flowers not thick-

ened at the summit or scarcely so, and that of the fertile flowers not at all

united at base ; fertile heads usually with a few perfect but sterile flowers in

the centre. (Said to be an ancient Greek name of some similar plant.)

1. A. margaritacea, Benth. »& Hook. (Pearly Everlasting.) Stem

erect (1-2° high), corymbose at the summit, with many heads, leafy; leaves

broadly to linear-lanceolate, taper-pointed, sessile, soon green above ; involu-

cral scales pearly-wdiite, very numerous, obtuse or rounded, radiating in age.

(Antennaria margaritacea, R. Br.) — Dry hills and woods ; common north-

ward. Aug. (N. E. Asia.)

33. GNAPHALIUM, L. Cudweed.

Heads many-flowered ; flowers all tubular, the outer pistillate and very slen-

der, the central perfect. Scales of the involucre dry and scarious, white or

colored, imbricated in several rows. Receptacle flat, naked. Anthers caudate.

Achenes terete or flattish
;
pappus a single row of capillary rough bristles. —

Woolly herbs, with sessile or decurrent leaves, and clustered or corymbed

heads; fl. in summer and autumn. Corolla whitish or yellowish. (Name from

yvd(paXov, a lock of wool, in allusion to the floccose down.)

§1. GNAPHALIUM proper. Bristles of the pappus distinct.

1. G. polycephalum, Michx. (Common Everlasting.) Erect, woolly

annual (1-3° high), fragrant ; leaves lanceolate, tapering at the base, with undu-

late margins, not decurrent, smoothish above ; heads clustered at the summit of

the panicled-cori/mbose branches, ovate-conical before expansion, then obovate;

scales (whitish) ovate and oblong, rather obtuse
;
perfect flowers few.— Old

fields and woods ; common.

2. G. decurrens, Ives. (Everlasting.) Stout, erect (2° high), annual

or biennial, branched at the top, clammy-pubescent, white-woolly on the

branches, bearing numerous heads in dense corymbed clusters ; leaves linear-

lanceolate, partly clasping, decurrent; scales yellowish-white, oval, acutish.

—

Hillsides, N. J. and Penn. to Maine, Mich., Minn., and northward.

3. G. uligin6suin, L. (Low Cudweed.) Diffuselij branched, ap-

pressed-woolly annual (3 - 6' high) ; leaves spatulate-oblanceolate or lineai-,

not decurrent ; heads (small) in terminal sessile capitate clusters subtended by

leaves; scales brownish, less imbricated.— Low grounds; common, especially

east and northward
;
perhaps introduced. (Eu.)

4. G. supinum, Villars. (Mountain Cudweed.) Dwarf and tufted

perennial (2' high) ; leaves linear, woolly ; heads solitary or few and spiked on

the slender simple flowering stems ; scales brown, lanceolate, acute, nearly

glabrous ; achenes broader and flatter.— Alpine summit of Mount Washing-

ton ; verv rare. (Eu.)
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§ 2. GAMOCH^TA. Bristles of the pappus united at the very base into a

ring, so falling off all together.

5. G. purpureum, L. (Purplish Cudaveed.) Annual, simple or

branched from the base, ascending (6-20' high), silvery-canescent with dense

white wool ; leaves oblong-spatulate, obtuse, not decurrent, green above ; heads

in sessile clusters in the axils of the upper leaves, and spiked at the wand-like

summit of the stem ; scales tawny, the inner often marked with purple. —
Sandy or gravelly soil, coast of Maine to Va., and southward.

34. ADENOCAULON, Hook

Heads 5- 10-flowered ; the flowers all tubular and with similar corollas ; the

marginal ones pistillate, fertile; the others perfect but sterile. Involucral

scales few, equal, in a single row, not scarious. Receptacle flat, naked. An-

thers caudate. Achenes elongated at maturity, club-shaped, beset with stalked

glands above; pappus none.— Slender perennials, with the alternate thin and

petioled leaves smooth and green above, white-woolly beneath, and few small

(whitish) heads in a loose panicle, beset with glands (whence the name, from

aZi]u, a gland, and KavKos, a stem).

1. A. bicolor. Hook. Leaves triangular, rather heart-shaped, with angu

lar-toothed margins
;
petioles margined.— Moist woods, shore of Lake Supe-

rior, and westward. Stem I -3° high.

35. INULA, L. Elecampane.

Heads many-flowered, radiate ; disk-flowers perfect and fertile. Involucre
imbricated, hemispherical, the outer scales herbaceous or leaf-like. Recep-
tacle naked. Anthers caudate. Achenes more or less 4-5-ribbed; pappus
simple, of capillary bristles. — Coarse herbs, not floccose-woolly, with alternate
simple leaves, and large yellow flowers. (The ancient Latin name.)

I. Helexium, L. (Elecampane.) Stout perennial (.3-5° high); leaves

large, woolly beneath ; those from the thick root ovate, petioled, tlie others

partly clasping ; rays very many, narrow,— Roadsides and damp pastures.

Aug.— Heads very large. Root mucilaginous. (Xat from Eu.)

36. POLYMNIA, L. Leaf-Cup.

Heads broad, many-flowered, radiate , rays several (rarely abortive), pistil-

late; disk-flowers perfect but sterile. Involucral scales in two rows ; the outer

about 5, leaf-like, large and spreading; the inner small and membranaceous,

partly embracing the thick triangular-obovoid achenes. Receptacle flat, mem-

branous-chaffy. Pappus none.— Tall branching perennial herbs, viscid-hairy,

exhaling a heavy odor. Leaves large and thin, opposite, or the uppermost

alternate, lobed, and with dilated appendages like stipules at the base. Heads

in panicled corymbs. Flowers light yellow; in summer and autumn. (Dedi-

cated to the Muse, Polyhymnia, for no obvious reason.)

1. P. Canadensis, L. Clammi/-hairi/,2-5° high; lower leaves deeply

pinnatifid, the uppermost triangular-ovate and 3 - 5-lobed or angled, petioled

;

heads small; rays 5, obovate or wedgeform, shorter than the involucre, often mi-

nute or abortive, whitish-yellow ; achenes 3-costate, not striate.— Moist shaded

ravines, Conn, to W. Yt., Minn., and southward.— Yar. radiXta, Gray ; ligules

more developed, 3-lobed. 3-6" long, wliitish. Ul. to Kan., and southward
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2. p. Uved^lia, L. Roughish-hairi/, stout (-^-10° high) ; leaves broadly

ovate, angled and toothed, nearly sessile ; the lower palmately lobed, abruptly

narrowed into a winged petiole ; outer involucral scales very large ; raijs 10-15,

linear-ohlonrj, much longer than the inner scales of the involucre, yellow; achenes

strongly striate.— Rich soil, W. New York and N. J. to Mo., and southward.

37. SI LP HI UM, L. Rosix-weed.

Heads many-flowered, radiate ; rays numerous, pistillate and fertile, their

broad flat ovaries imbricated in 2 or 3 rows ; disk-flowers apparently perfect,

but with entire style and sterile. Scales of the broad and flattish involucre

imbricated in several rows, thickish, broad and with loose leaf-like summits,

except the innermost, which resemble the linear chaff of the flat receptacle.

Achenes broad and flat, dorsally compressed, surrounded by a wing notched

at the top, without pappus, or with 2 teeth confluent with the winged margin,

the achene and its subtending chaff usually falling together; those of the disk

sterile and stalk-like.— Coarse and tall rough perennial herbs, with copious

resinous juice, and large corymbose-panicled yellow-flowered heads. {ZiKcpiov,

the ancient name of some resinous plant, transferred by Linnseus to this

American genus.)

* Stem terete, alternate-leaved (root very large and thick).

1. S. laciniatum, L. (Rosix-weed. Compass-Plaxt.) Rough-bristly

throug'iout, stem stout (3-12° high), leafy; leaves pinnately parted, petioled

but dilated and clasping at the base ; their divisions lanceolate or linear, acute,

cut-lohed or pinnatijid, rarely entire ;
heads few (1 - 2' broad), sessile or short-

peduncled along the naked summit ; scales ovate, tapering into long and spread-

ing rigid points; achenes broadly winged and deeply notched, 6" long.

—

Prairies, Mich, to the Dakotas, and southward. July.— Lower and root-leaves

vertical, 12t30' long, ovate in outline ; on the wide open prairies disposed to

present their edges north and south; hence called Compass-Plant.

2. S. terebinthinaceum, L. (Prairie Dock.) Stem smooth, slender

(4-10° high), pauicled at the summit and bearing several or many, large

headg, leafless except toward the base ; leaves ovate and ovate-oblong, some-

what heart-shaped, serrate-toothed, thick, rough, especially beneath (1 - 2° long,

on slender petioles) ; scales roundish, obtuse, smooth ; achenes narrowly winged,

slightly notched and 2-toothed.— Var. pixxatifidum, Gray, has the leaves

deeply cut or pinnatifid, but varies into the ordinary form.— Prairies and oak-

openings, Ohio and Mich, to Minn., and southward, July - Sept.

* * Stem terete or slightly 4-angled, leafy ; leaves undivided (not large), some

opposite.

3. S. trifoliatum, L. Stem smooth, often glaucous, rather slender (4-7°

high), branched above ; stem-Zeaj^es lanceolate, pointed, entire or scarcely serrate,

rough, short-petioled, in ivhorls of 3 or 4, the uppermost opposite; heads looselv

panicled ; achenes rather broadly winged, and sharply 2-toothed at the top.—
Dry plains and banks, Penn. to Ohio, and southward. Aug.

4. S. Asteriscus, L, Stem hispid (2 - 'i° high) ; leaves opposite, or the

lower rarely in whorls of 3, the upper alternate, oblong or oval-lanceolate, coarsely

toothed, rarely entire, rough-hairy, the lower short-petioled ; heads nearly soli-
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tary (large), squarrose ; achenes obovate, wiuged, 2-toothetl, the teeth usually

awn-like.— Dry sandy soil, Va. and southward.

5. S. integrifolium, Michx. Stem smooth or rough, rather stout (2-4°

high), rigid, -i-aiigular and grooved; leaves all opposite, rigid, lanceolate-ovate,

entire or denticulate, tapering to a sharp point from a roundish heart-shaped

and partly clasping base, rough-pubescent or nearly smooth, thick (.3 - 5' long)
;

heads in a close forking corymb, short-peduncled ; achenes broadly winged,

deeply notched.— Prairies, Mich, to Minn., and southward. Aug.

* * * Stem square ; leaves opposite, connate {thin and large, 6-15' long).

6. S. perfoliatum, L. (Cup-Plant.) Stem stout, often branched above

(4-8^ liigJi)? leafy; leaves ovate, coarsely toothed, the upper united by their

bases and forming a cup-shaped disk, the lower abruptly narrowed into winged

petioles which are connate by their bases ; heads corymbose ; scales ovate

;

achenes winged and variously notched.— Rich soil along streams, Mich, to

Minn., and southward ; common. xVlso escaped from gardens eastward. July

38. BERLANDIERA, DC.

With the characters of Silphium, but the 5-12 fertile ray-flowers in a single

series. Involucral scales in about 3 series, thinner, the inner dilated obo-

vate, exceeding the disk, the outer smaller and more foliaceous. Achenes

obovate, not winged nor notched at the apex, and without pappus, decidu-

ous with the subtending scale and 2 or 3 of the inner chaff.— Alternate-

leaved perennials of the southern and southwestern States; head peduncu-

late. (Named for J. L. Berlandier, a Swiss botanist who collected in Texas
and Mexico.)

1 . B. Texana, DC. Hirsute-tomentose or villous, 2-3° high, very leafy
;

leaves creuate, the radical oblong, petiolate, the cauline oblong-cordate to sub-

cordate-lanceolate, the upper closely sessile ; heads somewhat cymose, ^' broad.

— S. W. Mo. to La. and Tex.

39. CHRYSOGONUM, L.

Heads many-flowered, radiate; the rays about 5, pistillate and fertile; the

disk-flowers perfect but sterile. Involucre of about 5 outer leaf-like obloug

scales, which exceed the disk, and as many interior shorter and chaff-like con-

cave scales. Receptacle flat, with a linear chaff to each disk-flower. Achenes

all in the ray, obovate, obcompressed, 4-angled, each one partly enclosed by

the short scale of the involucre behind it
;
pappus a small chaffy crown, 2-3-

toothed, and wanting on the inner side.—A hairy, perennial herb, with oppo-

site long-petioled leaves, and solitary long-peduucled heads of yellow flowers,

nearly stemless when it begins to flower, the flov/erless shoots forming run-

ners. (The Greek name of some plant, composed of xpf^cos, golden, and ySvv,

knee.)

1. C. Virginianum, L. Usually low (2-15' high) ; leaves ovate, mostly

obtuse, crenate, rarely somewhat cordate, or the radical obovate with cuneate

base ; rays Y long.— Dry soil, from southern Penn. to Fla. May - Aug.—
Var. dextXtum, Gray; leaves deltoid-ovate, acute, coarsely dentate-serrate;

involucral scales more acute.— High Island at the Falls of the Potomac.
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40. ENGELMANNIA, Torr. & Gray

Heads and flowers of the preceding genera. Kays 8-10. Involucre ot

about 10 outer loose foliaceous scales, more or less dilated and coriaceous at

base, and several firm-coriaceous, oval or obovate, concave inner ones with short

abrupt green tips. Chaff of the flat receptacle firm and persistent. Achenes

flat, obovate, wingless, tardily deciduous with the attached scale and chaff

;

pappus a firm scarious hispid crown, more or less lobed.— A coarse hispid per-

ennial, with alternate deeply pinnatifid leaves, and somewhat paniculateh' dis-

posed heads on slender naked peduncles; flowers yellow. (Named for the

eminent botanist. Dr. George Engelmann.)

I. E. pinnatifida, Torr. & Gray. Stems 1-2° high; heads |' broad,

and rays ^' long.— Central Kan. to La., and westward.

41. PARTHENIUM, L.

Heads many-flowered, inconspicuously radiate ; ray-flowers 5, with very short

and broad obcordate ligules not projecting beyond the woolly disk, pistillate

and fertile ; disk-flowers staminate with imperfect styles, sterile. Involucre

hemispherical, of 2 ranks of short ovate or roundish scales. Receptacle conical,

chaffy. Achenes only in the ray, obcompressed, surrounded by a slender cal-

lous margin, crowned with the persistent ray-corolla and a pappus of 2 small

chaffy scales.— Leaves alternate. Heads small, corymbed ; the flowers whitish

(An ancient name of some plant, from irapQevos, virgin.)

1 P. integrifolium, L. Rough-pubescent perennial (1-3° high);

leaves oblong or ovate, crenate-toothed, or the lower (3 -6' long) cut-lobed be-

low the middle ; heads many in a very dense flat corymb.— Dry soil, Md. to

111., Minn., and southward. June - Aug.

42. IV A, L. Marsh Elder. Highwater-shrub.

Heads several-flowered, not radiate; the pistillate fertile and the staminate

sterile flowers in the same heads, the former few (1-5) and marginal, with a

small tubular or no corolla ; the latter with a fuunel-form 5-toothed corolla

Anthers nearly separate. Scales of the involucre few, roundish. Receptacle

small, with narrow chaff among the flowers. Achenes obovoid or lenticular

.

pappus none.— Herbaceous or shrubliy coarse plants, with thickish leaves, tlie

lower opposite, and small nodding greenish-white heads of flowers; in summer

and autumn. (Name of unknown derivation.)

§ 1. Heads spicate or racemose in the axils ofJeax-es or leaf-like bracts ; fertile

flowers with evident coroUa.

1. I. frutescens, L. Shrubbi/ at the base, nearly smooth (3-8° high);

leaves oval or lanceolate, coarsely and sharply toothed, rather fleshy, the ujiper

reduced to linear bracts, in the axils of which the heads are disposed, in leaf\^

pauicled racemes ; fertile flowers and scales of the involucre 5.— Salt marshes,

coast of Mass. to Va. and southward.

2. I. ciliata, Willd. Annual (2-6° high), rough and hairy ; leaves ovate,

pointed, coarsely toothed, downy beneath, on slender ciliate petioles; heads in

dense spikes, with conspicuous ovate-lanceolate rough-ciliate bracts ; scales of

the involucre and fertile flowers 3-5 — Moist ground, from 111. southward.
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§2. CYCLACH^ENA. Heads in panicJed spikes, scarcely bracteate ; corolla

of the b fertile flowers a mere rudiment or none.

3. I. xanthiifblia, Nutt. Annual, tall, roughish ; leaves nearly all oppo-

site, hoary with minute down, ovate, rhombic, or the lowest heart-shaped, doubly

or cut-toothed, or obscurely lobed ; heads small, crowded, in axillary and ter-

minal panicles.— N. W. Wise, to Minn., Kan., and westw^ard.

43. AMBROSIA, Tourn. Ragweed.

Sterile and fertile flowers occupying different heads on tlie same plant ; the

fertile 1-3 together and sessile in the axil of leaves or bracts, at tlie base of

the racemes or spikes of sterile heads. Sterile involucres flattish or top-sliaped,

of 7-12 scales united into a cup, containing 5-20 funnel-form stamiuate flow-

ers, with slenderchaff intermixed, or none. Anthers almost separate. Fertile

involucre (fruit) oblong or top-shaped, closed, pointed, reseml)ling an achene

(usually with 4-8 tubercles or horns near the top in one row), and enclosing a

single flower which consists of a pistil only ; the elongated style-branches pro-

truding. Achenes ovoid
;
pappus none.— Coarse homely weeds, with opposite

or alternate lobed or dissected leaves, and inconspicuous greenish flowers, in

late summer and autumn ; ours annuals, except the last. (The Greek and

later Latin name of several plants, as well as of the food of the gods.)

§ 1. Sterile heads sessile in a dense spike, the top-shaped involucre extended on

one side into a large, lanceolate, hooded, bristly-hairy tooth or appendage ;

fertile involucre oblong and 4-angled.

1. A. bident^ta, Michx. Hairy (1-3° high), very leafy ; leaves alter-

nate, lanceolate, partly cla«ping, nearly entire, except a short lol)e or tootli on

each side near the base ; fruit with 4 stout spines and a central beak.— Prairies

of 111., Mo., and southward.

§ 2. Sterile heads in single or panicled racemes or spikes, the involucre regular.

* Leaves opposite, only once lobed ; sterile involucre 3-ribbed on one side.

2. A. trifida, L. (Great Ragweed.) Stem stout (3-12° high),

rough-hairy, as are the large deeply 3-lobed leaves, the lobes oval-lauce(jlate

and serrate; petioles margined; fruit obovate, 5 - 6-ribbed and tubercled.

—

Var. integrif6lia, Torr. & Gray, is only a smaller form, with the upper

leaves, or all of them, undivided, ovate or oval.— Moist river-banks ; common.

•* * Leaves many of them alternate, all once or twice pinnatifid.

3. A. artemisiaefblia, L. (Roman Wormwood. Hog-weed. Bit-

ter-weed.) Much branched (1-3° high), hairy or roughish-pubescent

;

leaves thin, twice-pinnatifld, smoothish above, paler or hoary beneath
; fruit

obovoid or globular, armed with about 6 shoi-t acute teeth or spines. — Waste

places everywhere.— Extremely variable, with finely cut leaves, on the flower-

ing branches often undivided ; rarely the spikes bear all fertile heads.

4. A. psilostachya, DC. Paniculate-branched (2 -5° high), rough and

somew'hat hoary with short hispid hairs ; leaves once pinnatifid, thickish, the

lobes acute, those of the lower leaves often incised; fruit obovoid, ivithout

tubercles or with very small ones, pubescent.— Prairies and plains. 111., Wise.,

Minn., and southwestward. Perennial, with slender running rootstocks.
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44. XANTHIUM, Tourn. Cocklebdr. Clotbur.

Sterile and fertile flowers occupying different heads, the latter clustered

below, the former in short spikes or racemes above. Sterile involucres and

flowers as in Ambrosia, but the scales separate and receptacle cylindrical.

Fertile involucre closed, coriaceous, ovoid or oblong, clothed with hooked

prickles so as to form a rough bur, 2-celled, 2-flowered ; the flower consisting

.of a pistil and slender thread-form corolla. Achenes oblong, flat, destitute

of pappus.— Coarse and vile weeds, w'ith annual roots, low and branching

stout stems, and alternate toothed or lobed petioled leaves ; flowering in sum-

mer and autumn. (The Greek name of some plant that was used to dye the

hair yellow ; from ^au66s, i/ellow.)

* Leaves attenuate to both ends, with triple spines at the base.

X. spin6sum, L. (Spiny Clotbur.) Hoary-pubescent; stems slender,

with slender yellow 3-parted spines at the axils ; leaves lanceolate or ovate-

lanceolate, tapering to a short petiole, white-downy beneath, often 2-3-lobed
or cut ; fruit (Y long) pointed with a single short beak.— Waste places on the

sea-board and along rivers, Mass. and southward. (Nat. from Trop. Amer.)

* * Leaves cordate or ovate, 3-nerved, dentate and often lobed, long-petiolate

;

axils unarmed ; fruit 2-beaked.

X. strumXrium, L. Low (1-2° high) ; fruit 6-8'' long, glabrous or pu-

berulent, with usually straight beaks and rather slender spines.—A weed of

barnyards, etc., sparingly nat. from Eu. (?) or Ind. (?).

1. X. Canadense, Mill. Stouter, the stem often brown-punctate ; fruit

about 1' long, densely prickly and more or less hispid, the stout beaks usually

hooked or incurved.— River-banks and waste places, common.— Yar. echi-

nXtum, Gray, usually low, with still denser and longer, conspicuously hirsute

or hispid prickles. Sandy sea-shores and on the Great Lakes.

45. TETRAGONOTHECA, Dill.

Heads many-flowered, radiate; the rays 6-9, fertile. Involucre double*,

the outer of 4 large and leafy ovate scales, united below by their margins intf

»

a 4-angled or winged cup ; the inner of small chaffy scales, as many as th^

ray-flowers, and partly clasping their achenes. Receptacle convex or conical,

with narrow and membranaceous chaff. Achenes very thick and obovoid, flat

at the top; pappus none.— Erect perennial herbs, with opposite coarsely

toothed leaves, their sessile bases sometimes connate, and large single heads

of pale yellow flowers, on terminal peduncles. (Name compounded of rerpd-

yauos
,
four-anfjied , and drjKT], a case, from the shape of the involucre.)

1. T. helianthoides, L. Villous and somewliat viscid, 1-2° high,

simple ; leaves ovate or rhombic-oblong, sessile by a narrow base ; involucral

scales and rays about 1
' long.— Sandy soil, Va. and southward. June.

46. ECLIPTA, L.

Heads many-flowered, radiate ; rays short ; disk-flowers perfect, 4-toothed,

all fertile. Livolucral scales 10-12, in 2 rows, leaf-like, ovate-lanceolate.

Receptacle flat, with almost bristle-form chaff. Achenes short, 3 - 4-sided, or

in the disk laterally flattened, roughened on the sides, hairy at the summit

;

pappus none, or an obscure denticulate crown.—An annual rough herb, Avith
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slender stems and opposite leaves. Heads solitary, small. Flowers Avhite-

anthers brown. (Name from e/cAfiVo;, to be dejicient, alluding to the absence
of pappus.)

1- E. alba, Hassk. Rough with fine appressed hairs ; stems procumbent,
or ascending and 1 -3° high; leaves lanceolate or oblong, acute at each end,

mostly sessile, slightly serrate; rays equalling the disk. (E. procumbens,
Mirltx.) — Wet river-banks, N. J. to 111. and southward. Peduncles very

variable. (All tropical countries.)

47. HELIOPSIS, Pers. Ox-eye.

Heads many-flowered, radiate; rays 10 or more, fertile. Involucral scales

in 2 or 3 rows, nearly equal ; the outer leaf-like and somewhat spreading, the

inner shorter than the disk. Receptacle conical; chaff linear. Achenes
smooth, thick, 4-augular, truncate

;
pappus none, or a mere border.— Peren-

nial herbs, like Heliauthus. Heads showy, peduncled, terminal. Leaves op-

posite, petioled, triple-ribbed, serrate. Flowers yellow. (Name composed of

7]\ios, the sun, and o^^is, appearance, from the likeness to the Sunflower.)

1. H. laevis, Pers. Nearly smooth (1-4° higli); leaves ovate-lanceolate

or oblong-ovate, rather narrowly pointed, occasionally ternate; scales (as in the

next) with a rigid strongly nerved base ; rays linear
;
pappus none or of 2-4

obscure teeth.— Banks and copses, N. Y. to 111. and southward. Aug.
2. H. SCabra, Dunal. Roughish, especially the leaves, which are dis-

posed to be less narrowly pointed, the upper sometimes entire ; rays broadly

oblong to linear or oblanceolate
;
pappus coroniform and chaffy or of 2 or 3

conspicuous teeth. (H. Igevis, var. scabra, Torr. S^- Graij.) — Western N. Y. to

]\Iinn., Mo., and southward.

48. ECHINACEA, Moench. Purple Cone-flower.

Heads many-flowered, radiate ; the rays very long, drooping, pistillate but

sterile. Scales of the involucre imbricated, lanceolate, spreading. Receptacle

conical ; the lanceolate carinate spiny-tipped chaff longer than the disk-flowers.

Achenes thick and short, 4-sided
;
pappus a small toothed border.— Perennial

herbs, with the stout and nearly simple stems naked above and terminated by

a single large head ; leaves chiefly alternate, 3 - 5-nerved. Rays rose-purple,

rather persistent ; disk purplish. (Name formed from cx^^^s, the hedgehog, or

sea-urchin, in allusion to the spiny chaff of the disk.)

1. E. purpurea, Moench. Leaves rough, often serrate; the lowest

ovate, 5-nerved, veiny, long-petioled ; the others ovate-lanceolate ; involucre im-

bricated in 3-5 rows; stem smooth, or in one form rough-bristly, as well as

the leaves.— Prairies and banks, from W. Penn. and Ya. to Iowa, and south-

ward; occasionally adv. eastward. July.— Rays 15-20, dull purple (rarely

whitish), 1-2' long or more. Root thick, black, very pungent to the taste,

used in popular medicine under the name of Black Sampson. — Very variable,

and probably connects with

2. E. angustifolia, DC. Leaves, as well as the slender simple stem,

hristhj-hairg, lanceolate and linear-lanceolate, attenuate at base, 3-nerved, entire;

involucre less imbricated and heads often smaller; rays 12-15 (2' long), rose-

color or red.— Plains from 111. and Wise, southwestward. June -Aug.



276 COMPOSITE, (composite family.)

49. RUDBECKIA, L. CoyE-FLowER.

Heads many-flowered, radiate; the rays neutral. Scales of the involucre

leaf-like, in about 2 rows, spreading. Receptacle conical or columnar; the

short chaff concave, not rigid. Achenes 4-augular (in our species), smooth,

not margined, flat at the top, with no pappus, or a minute crown-like border.

— Chiefly perennial herbs, witli alternate leaves, and showy terminal heads

;

the rays generally long, yellow, often darker at base. (Named in honor of

the Professors Rudbeck, father and son, predecessors of Linnaeus at Upsal.)

* Dish columnar in fruit, dull greenish-yellow ; leaves divided and cut.

1

.

R. laciniata, L. Stem smooth, branching (2 - 7° high) ; leaves smooth

or roughish, the lowest pinnate, with 5-7 cut or 3-lobed leaflets ; upper leaves

irregularly 3-5-parted, the lobes ovate-lanceolate, pointed, or the uppermost

undivided; heads long-peduncled ; disk at first globular or hemispherical;

chaff truncate, downy at the tip; rays oblanceolate (1 -2' long), drooping. —
LoAv thickets ; common. July - Sept.—Var. humilis, Gray, low and glabrous,

some of the radical leaves undivided or with roundish divisions; heads smaller

(i' high) and ray shorter. Mountains of Va. and southward.

* * Disk hemispherical to oblong-ovoid in fruit, dark purple or brown.

•t- Lower leaves 3-lobed or parted.

2. R. triloba, L. Hairy, biennial, much branched (2-5° high), the

branches slender and spreading; upper leaves ovate-lanceolate, sparingly

toothed, the lower 3-lobed, tapering at the base, coarsely-serrate (those from

the root pinnately parted or undivided) ; rays 8, oval or oblong ; chaff of the

black-purple depressed-globular disk smooth, awned. — Dry soil, Penn. to

Mich., Mo., and southward. Aug.— Heads small, but numerous and showy.

3. R. subtomentosa, Pursh. Stem branching above (3-4° high),

downy, as well as the petiolate ovate or ovate-lanceolate serrate leaves beneath

;

heads short-peduncled ; disk globular, dull brown ; receptacle sweet-scented

;

chaff downy at the blunt apex.— Prairies, Wise, 111., Mo., and southward-

*- -t- Leaves undivided, rarely laciniately toothed.

4. R. hirta, L. 5^'e?jn/a/, very rough and bristly-hairy throughout; stems

simple or branched near the base, stout (1-2° high), naked above, bearing

single large heads ; leaves nearly entire ; the upper oblong or lanceolate, sessile ;

the lower spatulate, triple-nerved, petioled ; rays (about 14) more or less ex-

ceeding the involucre; chajf (fthe dull brown disk hairy at the tip, acutish.

—

Dry soil, western X. Y. to Wise, and southward. Now common as a weed

in eastern meadows, introduced with clover-seed from the West. June-

Aug.

5. R. fiilgida, Ait. Hairy, the branches naked at the summit and bear-

ing single heads ; leaves spatulate-oblong or lanceolate, partly clasping, triple-

nerved, the upper entire, mostly obtuse; rays about 12, equalling or exceeding

the ample involucre; chaff of the dark purple disk nearly smooth and blunt.

—

Dry soil, N. J. and Penn. to Ky., Mo., and southward.— Variable, 1-3° high

;

the rays orange-yellow.

6. R. spathulata, Michx. Pubescence short and appressed ; slender,

8' -3° high; leaves obovate or spatulate or the upper ovate to lanceolate,
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sometimes all lanceolate or oblanceolate to linear, denticulate; heads long-

peduucled, smaller than in the preceding, the rays fewer and broader.— Pine

woods, Va. to Tenn., and southward.

7. R. speciosa, Wenderoth. Roughish-hairy (1-2° high), branched;

the branches upriglit, elongated and naked above, terminated by single large

heads; leaves lanceolate or ovate-lanceolaie, pointed at both ends, petio/ed, 3-5-

nerced, coarseli/ and unequally toothed or Incised ; involucre much shorter than

the numerous elongated (1 - 1^') rays; ehaif of the dark purple disk acutish,

smooth. — Dry soil, W. Penn. to Mich., Mo., and southward. July.

50. LEPACHYS, Raf.

Heads many-flowered, radiate ; the rays few, neutral Involucral scales few

and small, spreading. Receptacle oblong or columnar; the chaff truncate,

thickened and bearded at the tip, partly embracing the flattened and margined

acheues. Pappus none or 2 teeth.— Perennial herbs, with alternate pinnately

divided leaves ; the grooved stems or branches naked above, bearing single

showy heads. Rays yellow or party-colored, drooping ; disk grayish. ( Name
from AeTTts, a scale, and iraxvs, thick, from the thickened tips of the chaff.)

1 . L. pinnata, Torr. & Gray. Hoary with minute appressed hairs, slen-

der (4° high), branching; leaflets 3-7, lanceolate, acute; disk oblong, much
shorter than the large and drooping light-yelloAv rays (which are 2' long).

—

Dry soil, western X. Y. to Minn., and southward. July.— The receptacle ex-

hales a pleasant anisate odor when bruised. Achenes slightly margined on

the inner edge, obscurely 2-toothed at the top.

2. L. COlumn^ris, Torr. & Gray. Branching from the base, 1 - 2° high
;

leaflets 5-9, oblong to narrowly linear, entire or 2 - 3-cleft ; disk columnar,

often 1' long or more; ray as long or shorter, yellow or (var. pulcherrima,

Torr, & Gray) in part or wholly brown-purple.— Minn, to Tex.

51. BORRICHIA, Adans. Sea Ox-eye,

Heads many-flowered, radiate; rays fertile. Scales of the hemispherical

involucre imbricated. Receptacle flat, covered with lanceolate rigid and per-

sistent chaff. Achenes somew^hat wedge-shaped, 3-4-angled
;
pappus a short

4-toothed crown.— Shrubby low maritime plants, coriaceous or fleshy, with

opposite nearly entire leaves, and.solitary peduncled terminal heads of yellow

flowers; anthers blackish. (Named for Olof Borrich, a Danish botanist.)

1. B. frutescens, DC. Whitened with a minute silky pubescence (6'-

3° high) ; leaves obovate to spatulate-oblong or lanceolate, often toothed near

the base; chaff rigidly pointed.— Va. and southward.

52. HE LI ANTH US, L. Sunflower.

Heads many-flowered, radiate ; rays several or many, neutral. Involucre

imbricated, herbaceous or foliaceous. Receptacle flat or convex ; the persist-

ent chaff embracing the 4-sided and laterally compressed smooth achenes,

which are neither winged nor margined. Pappus very deciduous, of 2 thin

chaffy scales on the principal angles, and sometimes 2 or more small interme-

diate scales.— Coarse and stout herbs, with solitary or corymbed heads, and

yellow rays; flowering toward autumn. 'vXamed from tjAjos. the sun, and

&vdos, ajiower.)
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§ 1. Annuals; leaves mostly alternate, petiolate ; receptacle flat ; disk brownish-

1. H. annuus, L. (Common Sunflower.) Tall, rough ; leaves triple-

ribbed, ovate or the lower cordate, serrate ; involucral scales broadly ovate to

oblong, long-pointed, ciliate; disk usually 1' broad or more.— Minn, to Tex.,

and westward ; long cultivated, and occasionally found in waste grounds.

2. H. petiolaris, Xutt. More slender, 1-3° high ; leaves oblong- or

ovate-lanceolate, smaller (1 -3' long), mostly entire; scales lanceolate or ob-

long-lanceolate, seldom ciliate ; disk ^' broad or more.— Minn, to Tex., and

westward.

§ 2. Perennials ; receptacle convex or at length low-conical ; lower leaves usually

opposite.

* Involucral scales loose, becoming squarrose, narrowly lanceolate, poirded (^'

long) ; dish usually purple or brownish ; leaves linear, \-nerved.

3. H. orgyalis, DC. Stem glabrous, tall, very leafy ; leaves mostly al-

ternate, linear to filiform and entire, or the lowest lanceolate and serrulate;

scales filiform-attenuate.— Dry plains. Mo. to Xeb., south and westward.

4. H. angustifolius, L. Stem slender (2-6° high), usually scabrous;

leaves long and linear, sessile, entire, with revolute margins ; heads loosely

coryrabed, long-peduncled ; scales acute or pointed. — Low pine barrens, N. J.

to Ky., and southward.

* * Involucral scales closer, more imbricated, short, unequal and notfohaceous

;

leaves lanceolate to ovate, mostly opposite and Z-nerved.

-t- Disk dark.

5. H. atrorubens, L. Rough-hairy; s^e?n s/enc?er (2-4° high), smooth

and naked and forking above; leaves thinnish, ovate or oval to oblong-lanceolate,

or the lowest heart-shaped (3-6' long), serrate, abruptly contracted into a

margined petiole ; heads small, corymbed ; scales ovate, obtuse, ciliolate, ap-

pressed ; rays 10-16; pappus of 2 fringed scales.— Dry soil, Va. to Ark., and

southward.

6. H. rigidus, Desf. Stem stout (2 - 6° high or more), simple or spar-

ingly brauchetl, rough; leaves very thick and rigid, rough both sides, oblong-lan-

ceolate, usually pointed at both ends, nearly sessile, entire or serrate, the lowest

oval ; heads nearly solitary, pretty large ; scales ovate or oblong, obtuse, or

mostly acute, ciliate, appressed ; rays 20 - 25
,
pappus of 2 large and often sev

eral small scales.— Dry prairies, Mich, to 111., and westward.

-)- -t- Disk yellow.

7 H. Isetiflorus, Pers. Closely resembling the last; leaves rathet

thinner; lieads single or corymbed, scales rather fewer (in 2 or 3 rows), nar

rower and acute or mostly acuminate. — Dry open places, Ohio to Wise, and

Minn., and southward. — Rays showy, 1-2' long.

8. H. OCCidentalis, Riddell. Somewhat hairy . stem slender, simple,

naked above (1-3° high, sending out runners from the base), bearing 1-5

small heads on long peduncles ; lowest leaves oval or lanceolate-ovate, entire or

obscurely serrate, rouglnsh-pubescent beneath, abruptly contracted into long hairy

petioles ; the upper small and remote ; scales ovate to lanceolate, acute or pointed,

sometimes ciliate — Dry barrens, Ohio to Wise, and Minn., and southward.
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* * * Involucre looser, the scales more acuminate or elongated or foliaceous

;

disk yellow {anthers dark).

•4- Leaves all opposite, sessile, serrulate ; pubescence rather soft.

9. H. mollis, Lam. Stem simple, leafy to the top (2-3° high) ; leaves

ovate to lanceolate, with broad cordate clasping base, pointed; scales lanceo-

late, seldom exceeding the disk.— Dry barrens, Ohio to Iowa and southward,

-t- H- Leaves mostlij alternate and 3-nerved, soft-pubescent beneath, scabrous above ;

scales verif long and loose, hairy ; tips of chaff and corolla-lobes hirsute.

10. H. tomentosUS, Michx. Stem hairy, stout (4-8° high); leaves

oblong-lanceolate, or the lowest ovate, tapering at both ends, obscurely serrate,

large (5-12' long), somewhat petioled; disk 1' broad; rays 12-16, about V
long.— Rich woods, 111. (?), Va., and southward along the mountains.

-»--«- H- Leaves narrow, chiejly alternate, not 3-nerved, scabrous both sides ; heads

rather small ; scales loose, attenuate.

11. H. grosse-serratus, Martens. Stem smooth and glaucous, %-\(P

high; leaves elongated-lanceolate or ovate-lanceolate, taper-pointed, sharply

serrate or denticulate, acute or attenuate at base, petioled, often whiter and

finely pubescent beneath ; scales lance-awl-shaped, slightly ciliate. — Dry

plains, Ohio to S. Dak. , Mo. , and southwestward.— Probably runs into the

next.

12. H. giganteUS, L. Stem hairy or rough (3-10^ liig^i), branched

above; leaves lanceolate, pointed, minutely serrate or nearly entire, green both

sides, narrowed and ciliate at base, but nearly sessile ; scales long, linear-lan-

ceolate, pointed, hairy or strongly ciliate.— Var. ambiguus, Torr. & Gray;

leaves mostly opposite and closely sessile by an obtuse base
;
perhaps ahyl)rid

with n. 17. — Low thickets and swamps ; common. Heads somewhat corymbed
;

the pale yellow rays 15-20; roots often becoming tuber-like.

13. H. Maximiliani, Schrad. Resembling the last ; stout, often simple,

1-10° high ; leaves becoming rigid and very scabrous, entire or sparingly den-

ticulate ; heads rather large, usually short-peduncled, terminal and in the upper

axils ; scales longer attenuate, more rigid.— Prairies, Minn, to Tex.

M- ^- +- ^- Leaves all or most of them opposite, 3-nerved (faintly in n. 15).

++ Heads very small (about \" broad) ; rays 5-8; scales feiv, short, irregularly

imbricated, the outer with spreading foliaceous pointed tips; stems smooth.

14. H. parvifldrus, Bemh. Stesja 3-6° high, with numerous slender

branches above; leaves thin, ovate-lanceolate, taper-pointed, somewhat serrate,

petioled, i-ough above, pale and puberulent beneath
;
peduncles slender, rough

;

scales ovate and ovate-lanceolate, ciliate. (H. microcephalus, Torr. Sf Gray.)

— Thickets, renn. to 111., and southward.

15. H. Isevigatus, Torr. & Gray. Stem slender (1 -6° high), simple or

sparingly branched, glaucous, glabrous throughout, as well as the slightly ser-

rate lanceolate leaves which are usually narrow^ ar-.''. attenuate to the base.

—

Dry soil, Alleghany ]Mts., and southward.

•*-«• ++ Heads larger ; rays usually over 10; spreading by creeping rootstocks.

= Leaves sessile or subsessile to short-petiolate, serrulate or entire.

16. H. doronicoides, Lam. Finely pubescent and roughish, 3-7°

high ; leaves sessile, ovate-oblong, acute, triply-nerved above the broadly cuneate
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base, serrulate ; scales loose, attenuate, mostly 6 - 8" long, hairy. (H. cinereus,

var. Sullivantii, Torr. t^- Graij.) — Dry ground, Ohio to Mo.

17. H. divaricatUS, L. Stem simple or forked and corymbed at the top

(1 -4° high), smooth belotr ; leaves all opposite and divaricate, ovate-lanceolate,

3-nerved from the rounded or truncate sessile iase, tapering gradually to a sharp

point (3-6' long), serrate, ^/i/cA^-/s^, ro«(7/i both sides; scales narrowly lanceo-

late, attenuate, ciliate, equalling the disk ; rays 8-12.— Thickets and barrens

;

common.— Disk 6" wide ; rays 1' long.

18. H. hirsutUS, Raf. Stein simple or forked above, stout (1-4° high),.

bristly-hairi) ; leaves all shortlij petioled, ovate-lanceolate, gradually pointed^

slightly serrate, rounded or obtuse at the base, vert/ rough above, usually rough-

hairv beneath ; scales ovate-lanceolate, pointed, equalling the disk ; rays about

12.— Dry plains, Ohio to Wise, and southward.

19. H. StrumoSUS, L. Stem (3-6° high) very smooth below, often

glaucous; leaves ovate-lanceolate, tapering gradually to a point, or the lower

ovate and acute, abruptly contracted into short margined petioles, rough

above, whitish and naked or minutely downy underneath ; scales broadly lan-

ceolate with spreading tips, ciliate, equalling the disk; rays 9-15. — Var.

MOLLIS, Torr. & Gray, has the leaves downy underneath, often subcordate,

the scales looser and more attenuate.— River-banks and low copses ; common,

especially westward.

20. H. tracheliifolius, Willd. Like the last; leaves thinner and

nearly equally green both sides, more sharply serrate, all distinctly petioled

;

scales all loose and spreading, exceeding the disk, often much elongated.

—

Copses, Penn. and Ohio to Minn., and southward.

= = Leaves longer-petiolate, thinnish or soft, coarsely serrate, commonly broad ;

scales loose, hirsute-ciliate.

21. H. decapetalus, L. Stem branching (2 - 5° high), smooth below

;

leaves smooth or roughish, ovate, pointed, abruptly contracted into margined

petioles ; scales lanceolate-linear, elongated, loosely spreading, sometimes foli-

aceous, the outer longer than the disk ; rays about 10.— Copses and low banks

of streams ; N. Eng. to Minn, and southward, common.

22. H. tuber6sus, L. (Jerusalem Artichoke.) Pubescent or hir-

sute, 5-10° high; leaves ovate or subcordate to oblong-lanceolate, acuminate,

scabrous above, minutel}' pubescent #r cinereous beneath ; scales lanceolate,

attenuate, little exceeding the disk; rays 12-20. (H. doronicoides, formei

ed.)— N. Y. to Minn., and southward; often cultivated. — Var. subcanes

CENS, Gray ; usually dwarf, the lower side of the leaves whitish with soft fine

pubescence. Minn, to Mo.

53. VERBESINA, L. Crownbeard.

Heads several - many-flowered ; the rays pistillate, or sometimes neutral and

sterile, few, or sometimes none. Involucral scales imbricated in* 2 or more

rows. Receptacle rather convex (conical in n. 3) ; the chaff concave. Achenes

flat (compressed laterally), winged or wingless, 2-awned.— Mostly perennial

herbs; the toothed leaves decurreut on the stem. Flowers mostly yeUow.

(" Name metamorphosed from Verbena.")
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* Heads narrow, small, c/jmosely paniculate ; rai/s feiv, pistillate, usuallj fertile;

involucre erect.

1. V. oecidentalis, Walt. Stem tall, 4-wiiigecl ; leaccs opposite, ovate

to obloiig-lauceolate, triple-uervecl, serrate, pointed at both ends, often pubes-

cent beneath (large and thin) ; lieads in compound corymbs ; receptacle fiat-

t'lish
;
Jloivers i/elloic ; rays 1-5, lanceolate; achenes wingless. (\^. Sieges-

beckia, Mirhx.)— Kich soil, S. Penn. to 111., and southward. July.

'2. V. Virginica, L. Stem narrowly or interruptedly winged, downy-

pubescent, like the lower surface of the ovate-lanceolate feather-veined alternate

leaves; heads in compound corymbs ; receptacle convex
;
y7o»-ers ivhite ; ravs

3-4, oval ; achenes winged.— Dry soil, Penn. ( ?) to 111., and southward. Aug.

* * Heads broader, solitary orfew.

3. V. helianthoides, Michx. Perennial; stem hairy (1 -.3° high),

widely winged by the ovate to the ovate-lanceolate sessile alternate leaves,

which are rougli above and soft-hairy beneath ; involucre appressed ; rays

8-1.5, pistillate or neutral, usually sterile; achenes winged, tipped with 2

fragile awns. (Actin(jmeris helianthoides, Nutt.) — Prairies and copses, Oliio

to Iowa and sftutliward. July.

4. V. encelioides, Benth. & Hook. Annual, branching, 1 - 2° high, cine-

reous ; leaves alternate, ovate or cordate to deltoid-lanceolate, the petioles

mostly winged and auriculate at base ; involucral scales linear, equal, folia-

ceous, spreading ; rays numerous, fertile.— Kan. to Tex., and westward.

54. ACTINOMERIS, Nutt.

Heads many-flowered ; rays neutral, few or none. Involucral scales few,

herbaceous, nearly equal, soon deflexed beneath the globular disk. Recep-

tacle small, chaffy. Achenes flat, obovate, winged or wingless, at maturity

spreading in all directions
;
pappus of 2 or 3 smooth persistent awns.— Tall

branching perennials, with serrate feather-veined leaves, tapering to the base

and mostly decurrent on the stem. Heads corymbed ; flowers chiefly yellow.

(Name from aKris, a ray, and fiepls, a part ; alluding to the irregularity of the

rays.)

1- A. squarrosa, Xntt. Stem somewhat hairy, usually winged above

(4-8*^ high); leaves alternate or the lower opposite, oblong or ovate-lanceo-

late, pointed at both ends; rays 2-8, irregular.— Kich soil, Penn. and W.
Xew York to Iowa, and southward. Sept.

55. COREOPSIS, L. Tickseed.

Heads many-flowered, radiate ; rays mostly 8, neutral, rarely wanting. In-

volucre double ; each of about 8 scales, the outer rather f(diaeeous and some-

what spreading; the inner broader and appressed, nearly membranaceous.

Receptacle flat, with membranaceous chaff deciduous with the fruit. Achenes

flat, obcompressed (i. e., parallel with the scales of the involucre), often winged,

not narrowed at the top, 2-toothed or 2-aAvned, or sometimes naked at the sum-

mit, the awns not barbed downwardly.— Herbs, generally with opposite leaves

and yellow or party-colored, rarely purple, rays. (Name from K',pis,a bug, and

^iLis, resemblance ; from the form of the achene.)
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§ 1. Style-tips truncate or nearly so ; outer involucre small and short ; rays rosS'

color or yellow with brown base ; pappus an obscure border or none.

1. C. rosea, Nutt. Perennial; stem branching, leafy, smooth (6-20'

high) ; leaves linear, entire ; heads small, somewhat corymbed, on short pe-

duncles ; rays rose-color, 3-toothed ; achenes oblong, wingless.— Sandy grassy

swamps, Plymoutli, Mass., to N. J., and southward ; rare. Aug.

2. C. cardaminefolia, Torr. & Gray. Annual, 6' -2° high; leaves

1 - 2-pinnately divided, the lobes oval to lanceolate or above linear ; rays yel-

low with brown-purple base ; achenes short, smooth or papillose, winged.—
Kan. to La. and Tex.

3. C. tinctoria, Xutt. Annual, glabrous, 2-3° high; leaves 1- 2-pin-

nately divided, the lobes lanceolate to linear ; achenes oblong, wingless ; rays

yellow with more or less of crimson-brown.— Minn, to Tex., etc. ; common
in cultivation.

§ 2. Style-tips abruptly cuspidate, hispid ; involucres nearly equal; achenes

roundish, ivinged, incurved, often papillose and with a callus inside at base

and apex ; pappus 2 small teeth or none ; ray mostly yellow and palmately

lobed ; perennials, with long-pedunculate heads; lower leaves petiolate.

4. C. lanceolata, L. Smooth or hairy (1-2° high), tufted, branched

only at the base ; leaves all entire (the lower rarely with a pair of small lat-

eral lobes), lanceolate, the lowest oblaneeolate or spatulate ; outer scales ovate-

lanceolate.— Rich or damp soil, Mich, and 111. to Va., and southward. July.

Also cultivated in gardens. Heads showy; rays 1' long.— Var. angusti-

f6lia, Torr. & Gray, is a low form with crowded narrow leaves and elongated

peduncles.— Var. vill6sa, Michx., is hirsute below, the leaves rather broad.

5. C. grandifibra, Nutt. Mostly glabrous ; lower leaves lanceolate and

spatulate, entire, the upper 3 - b-parted with lanceolate to linear and sometimes

2-S-parted lobes ; heads as in the last or larger.— S. Mo. to Tex. and Ga.

6. C. pubescens, Ell. More leafy, 1-4° high, pubescent or nearly

glabrous ; leaves thickish, oblong or' the lower oval-obovate and the upper

oblong-lanceolate, entire or with 2-4 small lateral lobes; heads usually

smaller.— Va. to S. 111., Mo., and southward.

7. C. auriculata, Linn. Pubescent or glabrous; stems 1-4° high,

branching, sometimes with runners; leaves mostly petioled, the upper oblong

or oval-lanceolate, entire ; the lower oval or roundish, some of them variously

3-5-lobed or divided; outer scales oblong-linear or lanceolate ; achenes nar-

rowly winged and strongly involute.— Pich woods and banks, Va. to 111., and

southward. June - Sept.

§3. Style-tips cuspidate; achenes oblong, nearlij straight, u'ithout callus, the

wing narrow or none; rays yellow, mostly entire or slightly toothed.

* Outer scales narrow, about the length of the inner, all 7nore or less united at

base; rays mostly entire, acute; pappus 2-toothed or none; leaves opposite,

sessile, mostly S-divided, appearing as if jvhorled ; perennial, 1-3° high.

*- Leaves 3-cleft, but not to the base.

8. C. palmata, Nutt. Nearly smooth, simple; leaves broadly wedge-

shaped, rigid ; the lobes broadly linear, entire, or the middle one 3-lobed.—
Prairies, Mich, to Minn., and southwestward. July.
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•i- -I- Leaves divided to the base, uppermost and lowest sometimes simple.

9. C. senifolia, Michx. Plant minutely soft-pubescent ; leaves each di-

vided iuto 3 sessile orate-lanceolate entire leaflets, therefore appearing like 6 in

a whorl.— Sandy woods, Va. and southward. July.

Var. stellata, Torr. & Gray. Glabrous, and the leaves narrower.— Va.,

Ky., and southward.

10. C. delphinifolia, Lam. Glabrous or nearly so ; leaves divided into

3 sessile leaflets which are 2 - ^-parted, their divisions lance-linear (1-3" broad
),

rather rigid ; disk brownish.— Pine woods, Va. and southward. July.

11. C. verticillata, L. Glabrous; leaves divided into 3 sessile leaflets

which are 1 - 2-pinnateli/ parted into narrowly linear or fliform divisions.—
Damp soil, from Out. and Mich, to Md., Ark., and southward. Cultivated in

old gardens, but not showy, July - Sept.

* * Outer scales narrow, shorter, cdl united at base ; rays entire, obtuse ; pappus

none; leaves petiolate, pinnately 3 - 5-divided ; perennial.

12. C. tripteris, L. (Tall Coreopsis.) Smooth; stem simple (4 - 9°

high), corymbed at the top ; leaflets lanceolate, acute, entire.— Penn. to Wise,

Iowa, and southward. Aug. -Sept.— Heads exhaling the odor of anise when
bruised ; disk turning brownish.

* * * Scales mostly distinct, the outer leafy, reflexed or spreading ; achenes

fiat, ohovate or cuneate-oblong , l-nerved on each face, 2-toothed or 2-awned

(rarely i-awned) ; leaves petiolate, usually pinnately 3-7-divided, the lobes

serrate; annuals (or biennial), branching. Approaching Bidens.

-1- Rays conspicuous, golden yellow.

++ Achenes cuneate, obscurely ciliate or naked ; outer scales about 8.

13. C. aurea, Ait. Nearly glabrous, 1-3° high; leaves variable, com-

monly 3 - 7-divided, or some or all undivided, the segments incisely serrate or

lobed ; achenes broadly cuneate, 1 - 2" long, with 2 very short blunt spreading

teeth.— We*^ ground, Va. to Fl.

14. C, crichosperma, Michx. (Tickseed Sunflower.) Smooth,

branched ; leaves short-petioled, nearly all 3 - 7-divided ; leaflets lanceolate or

linear, cut-toothed, or the upper leaves only 3 - 5-cleft and almost sessile ; heads

panicled-corymbose ; achenes narrowly wedge-obtong or the inner ones wedge-

liyiear, about A" long, smooth or sparsely hairy, marginless, crowned with 2

erect triangidar or awl-shaped stout teeth.— owamps, Mass. to Va. near the

coast. Also Cayuga, N. Y., to 111., where is a var. XENufLOBA, Gray, with

shorter achenes, approaching the last. Aug. - Oct.

-M- ++ Achenes obovate, very flat, with thin ciliate margins.

15. C. aristosa, Michx. Somewhat pubescent ; leaves 1 - 2-pinnately 5

-

7-divided, petioled ; leaflets lanceolate, cut-toothed or pinnatifid ; heads pani^

cled-corymbose ; outer scales 8-10, not exceeding the inner, barely ciliate

;

achenes with 2 (rarely 4) long and slender diverging awns as long as tlie achene

itself.— Swamps, Ohio to Mich., Minn., and southwestward. Aug. -Oct.

—

Var. AitJTiCA has two short divergent teeth or points in place of the awns.

—

W. 111. and southwestward. Forms occur with the barl)s of the awns spread-

ing or retrorse, hybrids with Bidens frondosa or other species-

13
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16. C. involucrata, Nutt. Heads rather larger, the outer scales 12-20,

mostly exceeding the inner, slender and hispid ; achenes with 2 short acute

teeth.— W. 111. to Kan. and Tex.

H- -1- Rays none, or rarely rudimentary ; outer scales usually 3-5, loose, leafy,

commonly surpassing i/te short-pedunculate heads ; achenes narrowly cune-

ate ; plants glahrous, 1-3° high ; leaves petiolate.

17. C. bidentoides, Nutt. Paniculately branched; leaves undivided,

lanceolate, coarsely toothed, tapering at both ends; heads 6- 10" long; achenes

nearly subulate, bearing a pair of very slender upwardly roughened awns sur-

passing the corolla (4" long), but shorter than the achene, often also 2 minute

teeth alternate with the awns.— Shores of Delaware River, near Philad., and

Delaware Bay, to ]\Id. Hybridizes with Bidens frondosa.

18. C. discoidea, Torr. & Gray. Diffusely branched, 1-2° high ; leaves

ternately divided, slender-petioled ; leaflets ovate-lanceolate, pointed, coarsely

serrate ; heads 2 - 3" long ; achenes linear-wedge-shaped (2 - 3" lorg), bearing

a pair of short and stout upwardly-barbed awns of the length of the corolla.—
Wet banks and swamps. Conn, to Ohio, 111., and southward. July.

56. BIDENS, L. . Bur-Marigold.

Heads many-flowered ; the rays when present 3-8, neutral. Involucre double,

the outer commonly large and foliaceous. Receptacle flattish; the chaff decidu-

ous with the fruit. Achenes flattered parallel with the scales of the involucre,

or slender and 4 sided, crowned with 2 or more rigid and persistent awns which

are downwardly barbed.— Annual or perennial herbs, with opposite various

leaves, and mostly yellow flowers. (Latin, bidens, two-toothed.)

* Achenes flat, not tapering at the summit; outer involucrefoliaceous ; annuals.

1- Heads erect, nearly rayless; leaves mostly petiolate.

1. B. frondosa, L. (Common Beggar-ticks. Stick-tight.) Smooth

or rather hairy, tall (2-6° high), branching; leaves 3 - d-dwided ; leofleta

mosdy stalked, lanceolate, pointed, coarsely toothed; outer involucre much

longer than the head, ciliate below ; achenes wedge-obovate, 2-awned, ciiiate (thfe

bristles ascending except near the summit).— Moist waste places; a coarse

troublesome Aveed, the achenes, as in the other species, adhering to clothing,

etc., by their retrorsely barbed awns. Hybrids occur with Coreopsis aristosa

and other species. July -Oct.

2. B. COnnata, Muhl. (Swamp Beggar-ticks.) Smooth (
1-2° high)

;

leaves lanceolate or oblong-lanceolate, pointed, sharply serrate, tapering into

margined slightly united petioles ; the lower often 3-divided, their lateral divi-

sions united at the base and decurrent on the petiole; outer scales longer than

the head, few, mostly obtuse; rays none; achenes narrowly wedge-form, 3- (2-

4-) aivned, the margins minutely retrorsely ciliate.— E. New Eng. to Minn., ann

southward.— Var. com6sa, Gray, is stouter, the leaves commonly all simple,

upper ones nearly sessile, the heads larger and with very leafy involucre. 111.,

Ky., and westward. Aug. - Oct.— Var. pinxXta, Watson ; leaves nearly all

pinnatelv divided, the 5-7 narrow divisions sparingly incised ; achenes 4-awned.

Hennepin Co., Minn. [F. L. Couillard).
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'— •»- Heads Homeichat nodding, commonly radiate; leaves sessile, undivided.

3. B. c6rnua, L. (Smaller Bur-Marigold.) Nearly smooth {'/-3°

high) ; leaves lanceolate, uneqnallij serrate, scarcel ij connate ; heads noddiuff,

witii or icitlwut (light yellow) raijs; outer involucre longer than tlie head;

achenes wedge-obovate, 4-awned, the margins downwardly barbed. — Wet
places, N. Eng. to Va., Mo., Minn., and northward. July -Sept.— Rays,

if any, smaller than in n 4, and the outer inyolucre more leaf-like. (Eu.)

4 B. Chrysanthemoides, Michx. (Larger Bur-Marigold.) Smooth,

erect, or reclining at the base (6' -2° high) ; leaves lanceolate, tapering at both

ends, more or less connate, regularli/ serrate , outer involucre mostly shorter

than the shoicij golden-ijeUow (!' long) rays: achenes wedge-shaped, with al-

most prickly downwardly barbed margins; awns 2, 3, or 4.— Swamps; com-

mon Aug -Oct

* * Achenes linear, 4-sided, the inner longer and tapering upward.

5 B. bipinnata, L (Spanish Needles.) Smooth annual, branched

;

leaves 1 - 3-pinnately parted, petioled , leaflets ovate-lanceolate, mostly wedge-

shaped at the base ; heads small, on slender peduncles ; outer involucre of linear

scales equalling the short pale yellow rays , achenes 4-grooved and angled,

nearly smooth, 3 -4-awned.— Damp soil, K. I. to N. Y., 111., and southward.

*• * * Achenes terete, truncate at both ends, with 3-6 very long aicns smooth below.

6 B. Beckil, Torr. (Water Marigold.) Aquatic, perhaps perennial,

smootli ; stems long and slender; immersed leaves crowded, capillary, many
times dissected, tlie few emerging ones lanceolate, slightly connate, toothed

;

heads single, short-peduncled ; involucre much shorter than the showy (golden

yellow) rays; aclienes thickish, smooth (^' long), the stout divergent awns
(r long) barbed only toward the apex — Ponds and slow deep streams, Mass
to N. J., Mo., and northward. Aug. -Oct

57. THELESPERMA, Less.

Heads many-flowered ; rays about 8, neutral, or none. Involucre as in Co-

reopsis, the inner connate to the middle, scarious-margined. Receptacle flat,

the scarious chaff falling with the nearly terete wingless and beakless achenes

;

pappus of 2 stout subulate retrorsely hispid awns.— Smooth herbs, with oppo-

site dissected leaves and pedunculate heads of yellow flowers. (From driK-i], a

nipple, and a-Trepfia, seed, on account of the papillose achenes.)

1. T. graeile, Gray. Perennial, rather rigid, 1-2° high; leaves with

narrow or filiform divisions or the upper entire , outer scales very short ; rays

short or usually none ; achenes papillose.— Kan., south and westward.

68. BALDWIN I A, Nutt.

Heads globular, many-flowered, radiate ; the long and narrowly wedge-shaped

rays neutral. Involucre short, of many thickish small scales imbricated in 3 or

4 rows, the outer obovate and obtuse. Receptacle strongly convex, with deep

honeycomb-like cells containing the obconical or oblong silky-villous achenes;

pappus of 7 - 9 lance-oblong erect chaffy scales. — A perennial herb, smoothish,

with slender simple stems (2-3° highj, bearing alternate oblauceolate leaves,
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and a large showy long-pedunculate head. Rays yellow (1' long); the disk

often turning dark purple. (Named for the late Dr. William Baldwin.)

1 . B. uniflora, Nutt.— Borders of swamps, Va. ( ?
) and southward. Aug.

59. M A.IISHALLIA, Schreb.

Heads many-flowered ; flowers all tubular and perfect, the corolla-lobes slen-

der and spreading. Involucral scales linear-lanceolate, foliaceous, erect, in one

sr two rows, nearly equal. Receptacle convex or conical, witli narrowly linear

rigid chaff. Achenes top-shaped, 5-angled
;
pappus of 5 or 6 membranaceous

and pointed chaffy scales.— Smooth and low perennials, with alternate entire

3-nerved leaves, and long-pedunculate heads (like those of a Scabious) termi-

nating the simple stem or branches. Flowers purplish ; anthers blue. (Named

for Humphreij Marshall, of Pennsylvania, author of Arhiistmn Americanum^

one of the earliest works on the trees and shrubs of this country.)

1. M. latifolia, Pursh. Stems leafy; leaves ovate-lanceolate, pointed,

sessile.— Dry soil, Va. and southward.

2. M. csespitosa, Nutt. Stem commonly leafy only at base; leaves

narrowly oblanceolate «"o linear or the radical spatulate, obtuse. — Kan. to Tex.

60. GA L I N S 6 G A, Ruiz & Pavon.

Heads several-flowered, radiate ; rays 4 - .5, small, roundish, pistillate. Invo^

lucre of 4 or 5 ovate thin scales. Receptacle conical, witb narrow chaff.

Achenes angled
;
pappus of small oblong cut-fringed chaffy scales (sometimes

wanting). — Annual herbs, with opposite triple-nerved thin leaves, and small

heads; disk yellow; rays whitish. (Named for (zo/Z^so^/a, a Spanish botanist.)

G. parvifl6ra, Cav. Smoothish (1° high) ; leaves ovate, acute, somewhat
toothed; scales of the pappus 8-16.— Waste places, especially eastward;

spreading from year to year. (Adv. from S. Amer.

)

61. HYMENOPAPPUS, L'Her.

Heads many-flowered ; flowers all tubular and perfect, with large revolute

corolla-lobes. Involucral scales 6-12, loose and broad, thin, the upper part

petal-like (usually white). Receptacle small, naked. Achenes top-shaped,

with a slender base, striate
;
pappus of 15-20 blunt scales in a single row,

very thin (whence the name of the genus, from v/jL-fjif, membrane, and irdinros,

pappus.) — Biennial or perennial herbs, with alternate mostly dissected leaves,

and corymbed small heads of usually whitish flowers.

* Pappus of very small roundish nerveless scales.

1. H. SCabiosabUS, L'Her. Somewhat flocculent-woolly when young,

leafy to the top (1-3° high); leaves 1 -2-pinnately parted into linear or ob-

long lobes; involucral scales roundish, mainly whitish.— Sandy barrens, 111.

and southward. May, June.

2. H. COrymbbsus, Torr. & Gray. More slender, glabrate, naked

above; scales obovate-oblong, petaloid at apex.— Neb. to Ark. and Tex.

* * Pappus oj" conspicuous spatulate l-nerved scales; involucre greener.

3. H. tenuifolius, Pursh. Slightly tomentose or glabrate, leafy, 1 - 2°

high ; divisions of the leaves narrowly linear or filiform, revolute ; involucral

scales obovate-oblong; achenes long-villous.— Neb. to Ark. and Tex.
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62. ACTINELLA, Pers., Niitt.

Heads many-flowered ; rays several, wedge-oblong, 3-toothed, pistillate.

Scales of the liemispherical involucre ovate or lanceolate, membranaceous or

coriaceous, nearly eciual. appressed in 2 or 3 ranks, little shorter tlian the disk.

Receptacle hemispherical or conical, naked. Achenes top-shaped, denselv

silky-villous
;
pappus of 5 or more ovate or lanceolate very thin chaffy scales.

— Low lierbs, with narrow alternate leaves, dotted or sprinkled with resinous

atoms as in the next genus and bitter-aromatic; the solitary heads terminating

scapes or slender naked peduncles; flowers yellow. (Name a diminutive

of Actinca, from olktis, raij.)

* hirolucre of numerous distinct not rigid scales; leaves entire.

1. A. linearifdlia, Torr. & Gray. Annual or biennial, villous or gla-

brate, 1° high or less, simple or branched; leaves linear; peduncles filiform.

— S. Kan. to La., and Tex.

2. A. aeaulis, Nutt. Perennial, densely cespitose, the branches of the

caudex short and thick, with scape-like peduncles, canescently villous or silky;

leaves spatulate to linear, short.— Hills and plains bordering the Rocky Mts.

and scarcely reaching our limits; the var. glXbra, Gray (A. scaposa, var. gla-

bra, Man.), a greener glabrate form, has been found on an Indian mound near

Joliet, 111. The less densely cespitose A. scap6sa, Nutt., more loosely villous

and the caudex with more slender branches, is probably in S. Kan.'

* * Scales rigid, in 2 rows, the outer coniiate at base ; leaves ternately parted.

3. A. odorata, Gray. Annual, 1 -2° high, branching, leafy, somewhat

floccose-woolly ; heads small, scattered ; leaves 1 - 3-pinnately divided, the lobes

filiform.— Central Kan. to Tex., and westward.

63. HELENIUM, L. Sxeeze-weed.

Heads many-flowered, radiate ; rays several, wedge-shaped, 3 - .5-cleft, fertile

or rarely sterile. Involucre small, reflexed, the scales linear or awl-shaped.

Receptacle globose or oblong, naked. Achenes top-shaped, ribbed
;
pappus of

5-8 thin and 1-nerved chaffy scales, the nerve usually extended into a bristle

or point.— Erect, branching herbs (ours perennial), with alternate leaves de-

current on the angled stem and branches, which are terminated by single or

corymbed (yellow, rarely purple) heads; often sprinkled with bitter aromatic

resinous globules. (The Greek name of some plant, said to be named after

Ilelenns, son of Priam.)

L H. nudiflorum, Nutt. Somewhat puberulent, 1-3° high; leaves

narrowly lanceolate or oblong to linear, entire, or the radical spatulate and den-

tate ; heads mostly small ; disk brownish, globose ; ray yellow or partly brown-

purple, sterile (neutral or style abortive), shorter than or exceeding the disk.

(Leptopoda brachypoda, Torr. t^- Grai/.)— 111. and Mo. to N. Car. and Tex.

;

nat. near Philadelpliia. Hybridizes with the next. June- Aug.

2. H, autumnale, L. Nearly smooth, 1-6° high ; leaves mostly toothed,

lanceolate to ovate-oblong ; heads larger (about 6" broad) ; disk yellow ; ray

fertile, yellow.— Alluvial river-banks and wet ground, Conn, to Minn., south

and westward. Sept.
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64. GAILLARDIA, Foug.

Heads many-flowered ; rays 3-cleft or -toothed, neutral or sometimes fertile,

or none. Involuoral scales in 2-3 rows, the outer larger, loose and foliaeeous

Receptacle convex to globose, beset witli bristle-like or subulate or short and

soft chaff. Achenes top-shaped, 5-costate, villous; pappus of 5-10 long thin

scales, awn-tipped by the excurrent nerve.— Erect herbs with alternate leaves

and large showy heads of yellow or purplish fragrant flowers on terminal or

scapiform peduncles. (Xamed after Gaillard de Merentonneau.)

1. G. simplex, Scheele. Annual; leaves all radical, usually spatulate,

pinnatifid to entire ; head globose on a naked scape, usually rayless.— S. Kan.

to Tex.

2. G. lanceolata, Michx. Annual, leafy stemmed, branched, 1-2° high,

finely pubescent ; leaves oblanceolate to linear, mostly entire ; rays rather few

or none ; chaff very short or obsolete.— S. Kan. to Tex. and Fla.

3. G. aristata, Pursh. Perennial, hirsute, often 2° high ; leaves lanceo-

late to oblanceolate, broad or narrow, entire to coarsely pinnatifid; rays usually

numerous and long ; chaff bristly or subulate. — N, Dak., west and southward.

65. DYSODIA, Cav. Fetid Marigold.

Heads many-flowered, usually radiate ; rays pistillate. Involucre of one row

of scales united into a firm cup, at the base some loose bractlets. Receptacle

flat, not chaffy, but beset with short chaffy bristles. Achenes slender, 4-augled

;

pappus a row of chaffy scales dissected into numerous rough bristles.— Herbs,

mostly annuals or biennials, dotted with large pellucid glands, which give a

strong odor (as in Tagetes, the French Marigold of the gardens, which

])elongs to the same group) ; heads terminating the branches ; flowers yellow.

(Name Suo-wS/a, an ill smell, which the plants exemplify.)

1 . D. chrysanthemoides, Lag. Nearly smooth, diffusely branched (6 -

18' high) ; leaves opposite, pinnately parted, the narrow lobes bristly-toothed

or cut ; rays few, scarcely exceeding the involucre.— Roadsides, and banks of

rivers, Minn, to HI., Tenn.. and southwestward. Aug. - Oct.

66. ANT HE MIS, L. Chamomile.

Heads many-flowered, radiate ; rays pistillate or (in n. 1) neutral. Involucre

hemisphericaf, of many small imbricated dry and scarious scales shorter tlian

the disk. Receptacle' conical, with slende/ chaff at least near the summit.

Achenes terete or ribbed, glabrous, truncate
;
pappus none or a minute crown.

— Branching strong-scented herbs, with finely pinnately dissected leaves and

solitary terminal heads ; rays white; disk yellow /'A;/6i"e;Uis, the ancient Greek

name of the Chamomile.)

A. CoTLLA, DC. (May-weed.) Annual, acrid; rays mostly neutral;

receptacle without chaff near the margin
;
pappus none ; leaves finely 3-pin-

nately dissected. (Maruta Cotula, X'C.) — Common by roadsides. (Nat.

from Eu.)

A. ARVENSis, L. (Corn Chamomile.) Pubescent animal or biennial,

resembling May-weed, but not ill-scented ; leaves less finely 1 - 2-pinnately

parted , chaff of the receptacle lanceolate, pointed
;
pappus a minute border

— Waste places ; rare. (Adv. from Eu.)

A. NOBiLis, L. (Garden Chamomile.) More downy and perennial,

pleasantlv stroncj-scented ; sterile shoots depressed or creeping ; leaves very
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finely dissected ; chaff of the receptacle blunt
;
pappus none. — Establishea

near Lewiston, Delaware, Nuttall. (Adv. from Eu.)

67. ACHILLEA, L. Yarrow.

Heaas many-flowered, radiate ; the rays few, fertile. Involucral scales im-

bricated, with scarious margins. Receptacle chaffy, flattish. Acheues oblong,

flattened, margined
;
pappus none.— Perennial herbs, with small corymbose

hecids. (So named because its virtues are said to have been discovered by

Achilles.)

1. A. Millefolium, L. (Common Yarrow or Milfoil.) Stems simple;

leaves tiuice-pinnatelfj parted ; the divisions linear, 3 - 5-cleft, crowded ; corymb

compound, flat-topped ; involucre oblong ; rai/s 4-5, short, white (sometimes rose-

color).— Fields and hills; common. Green and more glabrate in fields in the

Atlantic States, and perhaps in such cases introduced. Aug. (Eu.)

A. Ptarmica, L. (Sneezeavort.) Leaves simple, lance-linear, sharply
serrate with appressed teeth; corymb loose; rajjs 8-12, much longer than the

broader campanalate involucre: flowers white.— Mass., Mich., etc. ; rare. Ap-
parently indigenous on the Lower St. Lawrence. (Adv. from Eu.)

68. MATRICARIA, Tourn. Wild Chamomile.

Heads many-flowered ; rays pistillate, or wanting. Scales of the involucre

imbricated, with scarious margins. Receptacle conical, at least in fruit, naked.
Achenes 3 - 5-ribbed, wingless

;
pappus a membranaceous crown or border, or

none.— Smooth and branching herbs (ours annuals or biennials) with finely

divided leaves and single or corymbed heads. Rays white or none ; disk yel-

low. (Named for reputed medicinal virtues.)

M. ixod6ra, L. Leaves twice-pinnately divided into fine almost fili-

form lobes; heads large, naked-peduncled, and ivith mam/ long raijs; achenes
strongly 3-ribbed

;
pappus a short crown or border.— (Wild far northward.)

Roadsides, Eastport, Maine, Prof. Verrill. Aug. (Adv. from Eu.)

M. DiscoiDEA, DC. Low (6-9' high); leaves 2 - 3-pinnately parted into

short linear lobes; heads rayless, short-peduncled ; scales oval, with broad
margins, much shorter than the conical disk ; achenes more terete

;
pappus

obsolete.— Banks of the Mississippi opposite St. Louis. An immigrant from
Oregon, extending eastward and becoming naturalized near railroad stations

;

also established in N. Europe. July - Sept.

69. CHRYSANTHEMUM, Tourn. Ox-ete Daisy.

Heads many-flowered ; rays numerous, fertile. Scales of the broad and flat

involucre imbricated, with scarious margins. Receptacle flat or convex, naked.
Disk-corollas with a flattened tube. Achenes of disk and ray similar, striate,

without pappus.— Perennial herbs, with toothed, pinuatifid, or divided leaves,

and single or corymbed heads. Rays white ; disk yellow. (Old Greek name,
XpvcrdudeiJLov, i. e. golden flower.)

C. LEUC.4.XTHEMUM, L. (Ox-EYE or White Daisy. White-weed.)
Stem erect, nearly simple, naked above and bearing a single large head ; root-

leaves spatulate,petioled,the others partly clasping,all cut or pinnatifid-toothed;

scales of the involucre with rusty-brown margins. (Leucanthemum vulgare.

Lain.) — Fields and meadows ; abundant eastward. June, July. A pernicious

weed, with large and showy heads. It occurs with abortive, deformed, or tubu-

lar and laciniate rays. (Nat. from Eu.)

C. Parthenium, Pers. (Feverfew.) Tall, branched, leafy; leaA-es

twice-pinnately divided, the divisions ovate, cut; heads cor'/mbed, rather small.

(Leucanthemum Parthenium, Godron.) — Escaped from gardens in some
places. (Adv. from Eu.)
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70. TANACETUM, L. Taxsy.

Heads many-flowered, nearly discoid ; flowers all fertile, the marginal chiefly

pistillate and 3-5-tootlied. Involucre imbricated, dry. Receptacle convex

naked. Achenes angled or ribbed, with a large flat top
;
pappus a short crown.

— Bitter and acrid strong scented herbs (ours perennial), with 1 -3-pinnately

dissected leaves, and corymbed heads. Flowers yellow; in summer. (Name

of uncertain derivation.)

T. vulgXre, L. (Commox Tansy.) Stem (2-4° high) smooth; leaf-

lets and the wings of the petiole cut-toothed ; corymb dense
;
pistillate flowers

terete, with oblique 3-toothed limb; pappus 5-lobed. — Var. CRisrr:M has the

leaves more cut and crisped.— Escaped from gardens to roadsides ; Atlantic

States. (Nat. from Eu.)

1. T. Huronense, Nutt. Hairy or woolly when young, stout (1-3°

high); lobes of the leaves oblong; heads large (i-f wide) and usually few;

pistillate flowers flattened, 3-5-cleft; pappus toothed.— St. John's River,

Maine
(
G. L. Goodale), shores of the upper Great Lakes, and westward.

71. ARTEMISIA, L. Wormwood.

Heads discoid, few - many-flowered ; flowers all tubular, the marginal ones

pistillate, or sometimes all similar and perfect. Involucre imbricated, dry and

scarious. Receptable small and flattish, naked. Achenes obovoid, with a

small summit and no pappus.— Herbs or shrubby plants, bitter and aromatic,

with small commonly nodding heads in panicled spikes or racemes ; flowering

in summer. Corolla yellow or purplish. (Ancient name of the Mugwort, in

memory of Artemisia, wife of Mausolus.)

§ 1. Receptacle smooth ; marginal flowers pistillate and fertile ; disTcflowers per-

fect but sterile, the sti/le mostly entire ; root perennial, except in n. 1.

* Leaves dissected.

1. A. eaudata, Michx. Smooth (2-5° high); upper leaves pinnately,

the lower 2- 3-pinuately divided ; the divisions threadform, diverging; heads

small, the racemes in a wand-like elongated panicle ; root biennial. — Sandy soil,

coast of N. H. to Va. ; also Mich, to Minn., and southward.

2. A. Canadensis, Michx. Smooth, or hoary with silky down (1-2°

high) ; lower leaves twice-pinnately divided, the upper 3 - 7-divided, the divi-

sions linear, rather rigid ; heads rather large, in panicled racemes.— Northern

N. Eng. to the Great Lakes, Minn., and northward. (Eu.)

* * Leaves entire or some 3-cleft.

3. A. dracunculoides, Pursh. Tall (2-5°), somewhat woody at base,

slightly hoary or glabrous ; leaves linear and entire or the lower 3-cleft ; lieads

small and numerous, panicled.— Sandy banks of streams, Minn, to 111., Mo.,

and westAvard.

4. A. glaiica, Pall. Strict, 1-2° high, somewhat Avoody at base, minutely

silky-pubescent or glabrate ; leaves linear- to oblong-lanceolate ; heads as in

the last.— Sask. to Minn. (Sib.)

5. A. filif61ia, Torr. Suffruticose, finely canescent, 1-3° high; leaves

all filiform, the lower commonly 3-parted ; heads very small and numerous,

crowded in a long leafy panicle.— Central Kan. to Neb., and southwestward.
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§ 2. Receptacle, smooth ; flowers aUfertiJe, a few pistillate, the others perfect.

Two cultivated shrubby species, from Europe, with filiformly divided leaves,

have occasionally escaped from gardens and become spontaneous, viz., A. Ab-
ROTixuM, L. (the Solthernwood), of strict habit, with leaves 1 - 2-pinnatifid

and pubescent heads, and A. pr6ceka, L., witli more spreading branches, all

the leaves finely 2-pinnatifid, and heads glabrous.

* Tall (1 -5°) and branching ])erennials, whitened with fine and close-pressed

ivool ; heads small, in leafy panicles.

6. A. serrata, Nutt. Very leafy, 6-9° high ; leaves lanceolate or the

upper linear, serrate, white-tomentose beneath, green above , heads greenish,

oblong, 2" long or less.— 111. to S. Dak.

7. A. longifolia, Xutt. 8tera 2-5° high; leaves linear or linear-lanceo-

late, entire, usually glabrate above; heads oblong, canescent, 2-3" long—
Minn, to Neb., and westward.

8. A. Llldoviciana, Nutt. (Western Mugwort.) Whitened woothj

througliout ; leaves lanceolate, the \\])])QX mostly entire, the lower usually cut-

lobed, toothed or pinnatifid, the ujjper surface sometimes glabrate and green
;

heads campanulate, mostly sessile in narrow panicles.— Dry banks, Sask. to

Mich., 111., Tex., and westward. Very variable.

A. vrLGA.Ris, L. (Co.M.^iox Mugwort.) Leaves nwstli/ glabrous and
green above, beneath and the branches white-woolly, all pinnatifid, with the

divisions often cut-lobed, linear-lanceolate ; heads small in open panicles.—
Waste places, near dwellings. (Adv. from Eu.)

* * Densel
ji

white-tomentose perennial ; heads large, racemose-glomerate.

9 A. Stelleriana, Bess. Stout, 1-2° high, from a creeping base;

/eaves ob(jvate or spatulate, pinnatifid, the lobes obtuse.— Sandy sea-beaches,

E. Mass. ; locally nat. from N. E. Asia?

* * * Less branched (1-3°), biennial or annual, glabrous.

\0. A. biennis, Willd. Strict, 1-3° high; lower leaves twice-pinnately

parted, the upper piimatifid ; lobes linear, acute, in the lower leaves cut-

toothed ; heads in short axillary spikes or clusters, crowded in a narrow and

glomerate leafy panicle.— Gravelly banks, Ohio to Tenn., Mo., and northwest-

ward , rapidly extending eastward by railroad to Buffalo, Philadelphia, etc.

A. AXNUA, L. Tall, much branched ; leaves 2-pinnately divided, the oblong
segments deeply pinnatifid; heads small, in a loose ample panicle.— Ind. to

Kan. (Nat. from Old World.)

§ 3. Receptacle hairij ; flowers all fertile, the marginal ones pistillate.

A. Absinthium, L. (Wormwood.) Bather shrubby (2-3° high), silky

hoary; leaves 2-3-pinnately parted, lobes lanceolate; heads hemispherical,
panicled.— Roadsides, escaped from gardens. (Adv. from Eu.)

11. A. frigida, Willd. Low (6 - 20' high), in tufts, slightly woody at the

base, white-silky ; leaves pinnately parted and 3-5-cIeft, the divisions narrow-

linear; heads globose, racemose.— Dry hills and rocks, Sask. to Minn., W
Tex., and westward.

72. TUSSILAGO, Toum. Coltsfoot.

Head many-flowered , ray-flowers in several rows, narrowly ligulate, pistil-

late, fertile ; disk-flowers with undivided style, sterile. Involucre nearly simple.

Receptacle flat. Achenes cylindrical-oblong
;
pappus copious, soft and capil-
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lary.— A low perennial, with horizontal creeping rootstocks, sending up simple

scaly scapes in early spring, bearing a single head, and producing rounded-

heart-shaped angled' or toothed leaves later in the season, woolly when young.

Flowers yellow. (Name from tussis, a cough, for which the plant is a reputed

remedy.)

T. Farfara, L.— Wet places, and along brooks, N, Eng., N. Y., and Penn.

;

thoroughly wild. (Nat. from Eu.)

73. PETASITES, Touru. Sweet Coltsfoot.

Heads many-tlowered, somewhat dioecious; in the substerile plant with a

single row of ligulate pistillate ray-flowers, and many tubular sterile ones in

the disk ; in the fertile plant wholly or chiefly of pistillate flowers, tubular or

distinctly ligulate. Otherwise as Tussilago.— Perennial woolly herbs, with

tlie leaves all from the rootstock, white-woolly beneath, the scape with sheath-

ing scaly bracts, bearing heads of purplish or whitish fragrant flowers, in a

corymb. (The Greek name for the coltsfoot, from ireraaos, a broad-brimmed

hat, on account of its large leaves.)

* Pistillate Jloicers ligulate ; Jlowers whitish.

1. P. palm^ta, Gray. Leaves rounded, somewhat kidney-form, palmately

and deeply 5 - 7-lobed, the lobes toothed and cut. (Nardosmia palmata. Hook.)

— Swamps, Maine and Mass. to Mich , Minn., and northwestward ; rare.

April, May.— Full-grown leaves 6-10' broad.

2. P. sagittata, Gray. Leaves deltoid-oblong to reniform-hastate, acute

or obtuse, repand-dentate.— N. Minn, and westward.

* * Ligules none ; Jiowers purplish.

P. VULGARIS, Desf. Rootstock very stout: leaves round-cordate, angulate-

dentate and denticulate.— About Philadelphia. (Nat. from Eu.)

74. ARNICA, L.

Heads many-flowered, radiate ; rays pistillate. Scales of the bell-shaped

involucre lanceolate, equal, somewhat in 2 rows. Receptacle flat, fimhrillate.

Achenes slender or spindle-shaped ;
pappus a single row of rather rigid and

stronglv roughened-denticulate bristles.— Perennial herbs, chiefly of moun-

tains and cold northern regions, with simple stems, bearing single or corymbed

large heads and opposite leaves. Flowers yellow. (Name thought to be a

corruption of Pfarmica.)

1. A. Chamissbnis, Less. Soft-hairy; stem leafu (1 -2° high), bearing

I to 5 heads; leaves thin, yemy, smoothish when old, toothed; the upper ovate-

lanceolate, closely sessile, the lower narrower, tapering to a margined petiole

;

scales pointed
;
pappus almost plumose. (A. mollis. Hook.)— N. Maine, moun-

tains of N. H. and northern N. Y., shores of L. Superior, and westward. July.

2. A. nudicauHs, Nutt. Hairy and rather glandular (1-3° high);

leaves thickish, 3-5-nerved, ovate or obloufj, all sessile, mostly entire and near

the root, the cauline small and only one or two pairs ; heads several, corymbed.

showy.— Damp pine barrens, S. Penn. and southward. April, May.

75. SENECIO, Tourn. Groundsel.

Heads many-flowered , rays pistillate, or none ; involucre cylindrical to bell-

shaped, simple or with a few bractlets at the base, the scales erect-connivent
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Receptacle flat, naked. Pappus of numerous very soft and slender capillary

liristles.— Herbs, in tiie United States, with alternate leaves and solitary or

corymbed heads. Flowers chiefly yellow. (Name from senex, an old man,
alluding to the hoariness of many species, or to the white hairs of the jjappus.)

* Root annual or in n. 3 biennial; heads several or man// in a con/mb; herbage

glabrous or soon becoming so.

-<- Rai/s none or minute.

S. vulgXris, L. (Common Groundsel.) Low, corymbosely branched,
glabrate ; leaves pinnatifid and toothed ; clasping tips of involucral scales
blackish ; rays none.— Waste grounds. July - Sept. (Adv. from luu)

S, Msc6srs, L. Coarser, viscid-pubescent and strong-scented; leaves 2-

pinnatifid; scales not black-tipped; rays minute.— Waste grounds, coast of
N. Eng. (Nat. from Eu.)

-t- -I- Heads conspicuouslij radiate.

1. S. lobatus, Pers. (Butter-weed.) Rather tall; leaves somewhat
fleshy, lijrate or pinnate, the divisions or leaflets crenate or cut-lobed, variable;

heads small in a naked corymb; raijs 6-12, conspicuous. — Wet grounds, N.

Car. to S. 111., Mo., and southward. April- July.

2. S. pallistris, Hook. Annual or biennial, loosely woolly or glabrate

;

stem stout, 6' - 2^ high ; leaves oblong-lanceolate, irregularly toothed or laciniate,

the upper with a heart-shaped clasping base ; rai/s 20 or more, short, pale vel-

low
;
pappus copious and becoming very long.— Wet ground, Iowa to N.

Wise, Minn., and northward. June. (Eu.)

* * Boot perennial ; heads small or middle-sized, in a naked con/mb.

3. S. aureus, L. (Golden Ragwort. Squaw-aveed.) Smooth, or

foccose-wooll 1/ u-hen young (1-3° high); leaves thin, the radical simple and
rounded, the larger ones mostly heart-shaped, crenate-toothed, long-j^etioled

;

lower stem-leaves li/rafe ,• upper ones lanceolate, cut-pinnatifid, sessile or partly

clasping; corymb umbel-like; rays 8-12. — Common everywhere. May,

June. Varies greatly.

Var. obovatus, Torr. & Gray. Root-leaves thicker, round-obovate with

a cuneate or truncate base, or the earliest almost sessile in rosulate tufts. (S.

Elliottii, Torr. ^^ Gray.) — Open grounds. Can. to Ind. and Ga.

Var. Balsamitse, Torr. & Gray. Less glabrate ; root-leaves oblong, spatu-

late, or lanceolate, narrowed to the petiole, serrate, the upper lyrate-pinnatifid

;

heads rather small and numerous. — Common.
4. S. tomentosus, Michx, (Woolly Ragwort.) Clothed with scarcely

deciduous hoary wool (1 -2° high) ; root-leaves oblong, obtuse, crenate or entire,

often large, on elongated stout petioles ; the upper sessile, similar or lyrate-

pinnatifid ; corymb flat-topped; rays 12-15.— Del. and mountains of Penn.

(Pursh.), to Fla. and Ark. May.

5. S. Canus, Hook. Usually low, persistently tomentose, rarely at all

glabrate , leaves much smaller, spatulate to oblong, all entire or some cut-

toothed or pinnatifid ; achenes glabrous.— N. Minn., N. Dak., and westward.

6. S. integerrimus, Xutt. Woolly pubescent when young, soon gla-

brate and green ; leaves oblong-lanceolate or oblong, entire or denticulate,

the upper bract-like, attenuate from a broad base; heads rather large (6"

high), with green-tipped scales.— Sask. to Minn., and westward.
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7. S. lugens, Richards. Like the last ; leaves usually repand- or callous

denticulate ; heads usually smaller, with mostly black-tipped scales.— Subarc.

Amer. to New Mex., iu the mountains; reported from Minn, and N. Iowa.

* * * Root perennial ; heads large and often solitary.

8. S. Pseudo-Arnica, Less. Loosely white-wooll}^ sometimes becom-

ing glabrous ; stem stout, 6-12' high, leafy to the top ; leaves oblong, repand,

tapering into a narrow petiole-like base ; heads 1-4, over an inch in diameter

;

rays 20 or more, large.— Grand Manan Island, off Maine {Prof. Verrill), to

Lab., and northward.

76. C AC A LI A, L. Indian Plantain.

Heads .5 - many-flowered ; the flowers all tubular and perfect. Involucral

scales iu a single row, erect-connivent, with a few bractlets at the base. Recep-

tacle naked. Corolla deeply 5-cleft. Achenes oblong, smooth
;
pappus of

numerous soft capillary bristles.— Smooth and tall perennial herbs, with alter-

nate often petioled leaves, and rather large heads, in flat corymbs. Flowers

white or whitish. (An ancient name, of uncertain meaning.)

* Involucre 2b - ^dflowered, with, several bracts at its base; receptacle fat.

1. C. SUaveolenS, L. Stem grooved (.3-5° high); leaves triangnlar-

ianceolate, halberd-shaped, pointed, serrate, those of the stem on winged pet-

ioles.— Rich woods, Conn, to Mich., Iowa, and southward ; rare. Sept.

* * Involucre h-leaved and bfowered,its bracts minute or none ; receptacle bear-

ing a more or less evident scale-like pointed appendage in the centre.

2. C. reniformis, Muhl. (Great Indian Plantain.) Not glaucous;

stem (4-9° high) grooved and angled; leaves green both sides, dilated fan-

shaped, or the lowest kidneyform (1-2° broad), repand-toothed and angled,

palmately veined, petioled ; the teeth pointed; corymbs large.— Rich damp
woods, N. J. to 111., Minn., and southward along the mountains. Aug.

3. C. atriplicifolia, L. (Pale Indian P.) Glaucous; stem terete

(3-6° high) ; leaves palmately veined and angulate-lobed, the lower triangular-

kidney-form or slightly heart-shaped,the upper rhomboid or wedge-iorm, toothed.

— Rich woodlands, western N. Y. to Wise, Minn., and southward. Aug.

4. C. tuberosa, Nutt. (Tuberous Indian P.) Stem angled and grooved

(2-6° high), from a thick or tuberous root; leaves green both sides, thick,

strongly b-1-nerved ; the lower lance-oi'ate or oval, nearly entire, tapering into

long petioles ; the upper on short margined petioles, sometimes toothed at the

apex.— Wet prairies, etc., Ohio to Wise, Minn., and southward. June.

77. ERECHTITES, Raf. Fireweed.

Heads many-flowered; the flowers all tubular and fertile; the marginal pis-

tillate, with a slender corolla. Scales of the cylindrical involucre in a single

row, linear, acute, with a few small bractlets at the base. Receptacle naked.

Achenes oblong, tapering at the end; pappus copious, of very fine and white

soft hairs.— Erect and coarse annuals, of rank smell, with alternate simple

leaves, and paniculate-corymbed heads of whitish flowers. (The ancient name

of some species of Groundsel, probably called after KrechtJieus.)
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1. E. hieracif61ia, Raf. (Fireweed.) Often hairy; stem grooved

(1 -6° high) ; leaves lanceolate or oblong, acute, cut-toothed, sessile, the upper

auricled at base.— Moist woods ; common, especially northward, and in recent

clearings that have been burned over ; whence the popular name. July- Sept.

78. ARCTIUM, L. Bcrdock.

Heads many-flowered ; flowers all tubular, perfect and similar. Involucre

globular ; the imbricated scales coriaceous and appressed at base, attenuate to

long stiff points with hooked tips. Receptacle bristly. Achenes oblong, flat-

tened, wrinkled transversely
;
pappus short, of numerous rough bristles, sepa-

rate and deciduous. — Coarse biennial weeds, with large unarmed and petioled

leaves, and small solitary or clustered heads; flowers purple, rarely white.

(Name probably from 6.pKTos, a bear, from the rough involucre.)

A. Lappa, L. Stout, 1-3° high; leaves roundish or ovate and mostly

cordate, or lanceolate with cuneate base, smooth above, somewhat floccose-

tomeutose beneath, mostly sinuate-denticulate. (Lappa ofticinalis, ^4//.) —
The several reputed species of the genus are scarcely distinguishable even as

varieties. Var. minus, has rather small ovoid subracemose heads (about 8"

broad), on short peduncles, glabrous or somewhat cottony, the inner scales

somewhat purplish-tipped, equalling the flowers ; leaves occasionally cut-

toothed. By roadsides; very common.— Var. mXjls, with broader (1') green

and glabrous subcorymbose rather long-pedunculate heads. Less frequent.—
\'ar. tomext6sum, a form of the last with more spherical webbed heads, with

purplish scales shorter than the flowers. Rare.— Jnly - Oct. (Nat. from Eu.)

79. C NIC US, Tourn. Common or Plumed Thistle.

Heads many-flowered ; flowers all tubular, perfect and similar, rarely imper-

fectly diacious. Scales of the ovoid or spherical involucre imbricated in many
rows, tipped with a point or prickle. Receptacle thickly clothed with soft

bristles or hairs. Achenes oblong, flattish, not ribbed
;
pappus of numerous

bristles united into a ring at the base, plumose to the middle, deciduous. —
Herbs, mostly biennial, with sessile alternate leaves, often pinnatifid, prickly.

Heads usually large, terminal. Flowers reddish-purple, rarely white or yel-

lowish ; in summer. (Latin name of the Safilower, from the Greek kvtikos.)

* Scales of the. involacre all tipped with spreading prickhs.

C. laxceolXtus, Hoffm. (Common Thistle.) Leaves decurrent on the

stem, forming prickly lobed wings, pinnatifid, rough and bristly above, woolly
with deciduous web])y hairs beneath, prickly ; flowers purple. (Cirsium, Scop.)
— Pastures and roadsides, everywhere, at the North. (Nat. from Eu.)

* * Heads leafii-hracteate at base (see also n. 8) ;
proper scales not prickl//.

1. C. horridulus, Pursh. (Yellow Thistle.) Stem stout (1 -3° higbi

webby-haired when young ; leaves partly clasping, green, soon smooth, lanceo

late, pinnatifid, the short toothed and cut lobes very spiny with yellowish

prickles; heads (1 - l^' broad) surrounded by leaf-like and very prickly bracts,

which usually equal the narrow scales ; flowers pale yellow or purple. (Cirsium,

Michx.) — Sandy fields, Mass. to Va., and southward, near the coast.

* * * Scales appressed, the inner not at all prickly.

•«- Leaves white-woollij beneath, and sometimes also above : outer scales succes-

sively shorter, and tipped with short prickles.

2. C. Pitcheri, Torr. White-woolly throughout , low : stem very leafy

,

leaves all pinnately parted into rigid narrowly linear and elongated, sometimes
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again pinnatifid divisions, with revolute margins ; flowers cream-color. (Cir

siuia, Ton-. ^ Gray.) — Sandy ?hores of Lakes Michigan, Huron, and Superior.

3 C. undulatUS, Gray. White-woolli/ throughout, low and stout, leafy;

leaves lanceulate-ol>li)iig, partly clasping, undivided, undalate-pinnutifid, or rarely

pinnately parted, moderately prickly ; flowers reddish-purple. (Cirsium,

Sprenq.)— Islands of L Huron to Minn., Kan., and westward. The heads

\ ary much in size.

4. C. altissimus, Willd Stem downy, branching (3-10° high), /eq/}/

quite to the heads, leaves roughish-hairy above, whitened with close wool be-

neath, oblong-ovate to narrou-lij lanceolate, undivided, sinuate-toothed, undulate-

pinnatijid, or twice pinna ti_/id, the lobes or teeth weakly prickly ; heads H-2'
high; flowers chiefly purple. (Cirsium, »S/>reH^.)— Fields and copses, Mass-

to Minn., and southward,

Var. discolor, Gray. Stem 2 - 6° high ; leaves nearly all deeply pinnafc-

ifii into lanceolate or linear lobes. (Cirsium discolor, Spreng.) — Common;
N. Eng. to 111., and soutliward.

5. C, Virginianus, Tursh. Stem woolly, slender, simple or sparingly

branched (1 -3° high), the branches or long peduncles naked ; leaves lanceolate,

green above, whitened with close wool beneath, ciliate with prickly bristles,

entire or sparingly stnuate-lobed, sometimes the lower deeply sinuate-pinnatifid

;

heads small ; outer scales scarcely prickly ; flowers purple. (Cirsium, Michx.)

— Woods and plains, ^"a., Ohio, and southward.

-1-4- Leaves green both sides, or onlij with loose cobwebby hairs underneath ; heads

large : scales scarcely prickly-pointed.

6. C. mtlticUS, Pursh. (Swamp Thistle.) Stem tall (3-8° high),

angled, smoothish, panicled at the summit; branches sparingly leafy, bearing

single or few rather large heads , leaves somewhat hairy above, whitened ivith

loose ivebby hairs beneath when young, deeply pinnatijid,the divisions lanceolate,

acute, cut-lobed, prickly-pointed ; scales of the ivebby and glutinous (sometimes

giabrate) involucre closely appressed, pointless or barely mucronate; flowers

purple. (Cirsium, Michx.) — Swamps and low woods ; common.

7. C. pumilus, Torr. (Pasture Thistle.) Stem low and stout {\ -2°

high), hairy, bearing 1 - 3 very large heads (H' broad), which are often leafy-

bracted at the base; leaves green, lanceolate-oblong, partly clasping, somewhat

hairy, pinnatijid, ivith short and cut very prickly-margined lobes ; outer scales

prick-ly-pointed, the inner very slender ; flowers purple or rarely white (fragrant,

2' long). (Cirsium, Spreng.)— Dry fields, N. Eng., near the coast, to Penn.

* * * * Outer scales of the appressed involucre barely prickly-pointed ; heads

imperfectly dioecious, small and numerous.

C. AKVENSis, Hoffm. (Canada Thistle.) Perennial, slender, 1 - 2° high,

the roots extensively creeping , leaves oblong or lanceolate, smooth, or slightly

woolly beneath, sinuate-pinnatifid, prickly-margined ; flowers rose-purple.

(Cirsium, Scop.)— Cultivated fields, pastures, and roadsides, common ; a most

troublesome weed, extremely difficult to eradicate. (Nat. from EuJ

80. CARDUUS, Tourn. Pldmeless Thistle.

Bristles of the pappus naked (not plumose), merely rough or denticulate.

Otherwise as in Cnicus. (The ^ncient Latin name.)
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C. NtJTANS, L. (Musk Thistle.) Bienuial; leaves decurrent, sinuate,

spiny; heads solitary, drooping; flowers purple.— Fields near Harrisburg,
Pa., Prof. Porter. (Adv. from Eu.)

81. ONOPdRDON, Vaill. Cottox or Scotch Thistle.

Receptacle deeply honeycombed, not setose. Pappus not plumose. Other-
wise as Cnicus.— Coarse, branching annuals, or biennials, with the stems
winged by the decurrent base of the lobed and toothed somewhat prickly leaves.

Heads large ; flowers purple. (The ancient Greek name of the plant.)

O. AcANTHiuM, L. Stem (2-4° high) and leaves cotton-woollj ; scales

linear-awl-shaped.— Roadsides and waste jdaces in the Atlantic States ; rather

rare. July -Sept. (Adv. from Eu.)

82. CENTA UREA, L. Star-Thistle.

Heads many-flowered ; flowers all tubular, the marginal often much largei-

(as it were radiate) and sterile. Receptacle bristly. Involucre ovoid or glo-

bose, imbricated, the scales margined or appendaged. Achenes obovoid or

oblong, attached obliquely at or near the base
;
pappus setose or partly chaffy

or none.— Herbs with alternate leaves and single heads. (Named from the

Centaur, Chiron, famous for his skill in healing.)

* Achenes terete, lO-dentate ; pappus oj" 10 long bristles and 10 shoi't inner ones.

C. BEXEDfcTA, L. Low branching annual, with clasping scarcely pinnat-

ifid cut leaves, and large sessile leafy-bracted heads ; flowe-rs yellow. (Cnicus
benedictus, L.)— Roadsides and waste grounds, S. Atlantic States; rare.

(Adv. from Eu.)

* * Achenes compressed or 4-angled ; pappus very short or none.

C. CvANUs, L. (Bluebottle.) Scales of the globular involucre fringe-

margined
;
false rai/s large ; pappus very short ; leaves linear, entire, or toothed

at the base; root annual.— Roadsides, escaped from gardens. July.— Flow-
ers ])lue, varying to purplish or white. (Adv. from Eu.)

C. NIGRA, L. (Knapweed.) Scales of the globular involucre appendaged,
and with a black pectinately ciliate fringe ; raijs u-anting ; pappus very short;

leaves lanceolate, entire, or the lower lyrate-toothed, rough; root perennial.

—

Waste places, E. Xew Eng. Aug.— Flowers purple. (Adv. from Eu.)

C. CALcfTRAPA, L. (Star-Thistle.) Stem diffusely much branched;
leaves pinnatelg lobed or spinulose-toothed ; heads sessile, the middle scales oj

the ovoid involucre spiny ; papj)us none ; flowers purple ; root annual.— Sea-

ports, N. Y., and southward. (Adv. from Eu.)

C. JAcEA, L. Like the last; heads rather larger, the brownish scale-

appendages lacerate ; rays conspicuous, palmate. — Charlotte, Vt. {Pringle)',

near N. Y., etc., on ballast. (Nat. from Eu.)

83. LAMPSAN A, Tourn. Nipple-wort.

Heads 8-12-flowered. Scales of the cylindrical involucre 8, erect, in one
row. Receptacle naked. Achenes oblong; pappus none.— Slender branch-
ing annuals, with angled or toothed leaves, and loosely panicled small heads;
flowers yellow. (The \a/j.\p(xi/r} of Dioscorides was evidently a wild Mustard.)

L. coMMtiNis, L. Nearly smooth, 1-2° high ; lower leaves ovate, some-
times lyre-shaped.— Roadsides, N. Eng. to N. Y. and Penn. (Nat. from Eu.)

84. KRIGIA, Schreber. Dwarf Dandelion.

Heads several - many-flowered. Involucral scales several, in about 2 rows,

thin. Achenes short and truncate, top-shaped or columnar, terete or angled;
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pappus double, the outer of thin pointless chaffy scales, the inner of delicate

bristles.— Small herbs, branched from the base ; the leaves chiefly radical,

lyrate or toothed ; the small heads terminating the naked scapes or branches.

Flowers yellow. (Named after D. Krieg, an early German botanical collector

in this country.)

§ 1. KRIGIA proper. Achenes turbinate, b-angled ; pappus of 5-7 short

roundish chaff and as many alternating bristles. Annual.

1. K. Virginica, Willd. Stems or scapes several (1-10' high), becom-

ing branched and leafy ; earlier leaves roundish and entire, the others narrower

and often pinnatifid.— New Eng. to Minn., and southward. April -Aug.

§ 2. CYNTHIA. Achenes more slender; pappus q/'10-15 small oblong chaff

and 15-20 bristles. Perennial.

2. K. Dandelion, Nutt. Roots slender, tuberiferous , scapes leafess,

6-18' high; leaves varying from spatulate-oblong to linear-lanceolate, entire

or few-lobed. (Cynthia, DC.)— Moist ground, Md. to Ky., and southward.

March - July.

3. K. amplexicaulis, Nutt. Roots fibrous; stem-leaves 1-3, oblong

or oval, clasping, mostly entire ; the radical ones on short winged petioles,

often toothed, rarely pinnatifid; peduncles 2-5. (Cynthia ^"irgiuica, Z>on.)

— Moist banks, Conn, to Minn., and southward. June.— Stem 1-2° high.

85. CICHORIUM, Tourn. Succorv or Chicory.

Heads several-flowered. Involucre double, herbaceous, the inner of 8-10
scales, the outer 5, short and spreading. Achenes striate : pappus of nu-

merous small chaffy scales, forming a short crown.— Branching perennials,

with deep roots ; the sessile heads 2 or 3 together, axillary and terminal.

Flowers bright blue, varying to purple or pink, showy. (Altered from the

Arabian name of the plant.)

C. fXTYBUS, L. Stem-leaves oblong or lanceolate, partly clasping, the lowest-

runcinate, those of the rigid flowering branches minute.— Roadsides; N. Eng.
to Iowa and Minn. July - Oct. (Nat. from Eu.)

86. TRAQOPOGON, L. Goat's-beard.

Heads many-flowered. Involucre simple, of several erect lanceolate attenu

ate equal scales. Achenes narrowly fusiform, 5-10-ribbed, long-beaked;

pappus of numerous long-plumose bristles.— Stout glabrous biennials or per-

ennials, with entire grass-like clasping leaves and large solitary heads of yel-

low or purple flowers. (Name from rpdyos, goat, and Trdycav, beard.)

T. porrif6lids, L. (Salsify. Ovster-plaxt.) Stem 2-3° high; pe-

duncle thickened and fistulous below the head ; flowers purple ; achenes and
pappus 3' long.— Sparingly escaped from cultivation. (Nat. from Eu.)

T. PRATENSis,L. (Goat's-beard.) Very similar; leaves somewhat broader

at base; peduncle little thickened; flowers yellow.— Fields, etc., N. Eng. to

N. J. and Minn. (Nat. from Eu.)

87. L E dN T O D O N, L., Juss. Hawkbit.

Heads many-flowered. Involucre scarcely imbricated, but with several bract-

lets at the base. Achenes spindle-shaped, striate, all alike
;
pappus persistent,

composed of plumose bristles which are enlarged and flattened toward the l)ase.

— Low and stemless perennials, with toothed or pinnatifid root-leaves, and scapes



COMPOSITE. (composite FAMILY.) 299

bearing one or more yellow heads. (Name from K^uv, a lion, and 65ovs, a tooth,
in allusion to the toothed leaves.) — The following belongs to the subgenus
OpoRfxiA, with a tawny pappus of a single row of equal bristles.

li. AUTUMxA-Lis, L. (Fall Dandelion.) Leaves laciniate-toothed or
piunatifid, somewhat pubescent; scape branched, 5-15' high; peduncles
thickened at the summit, scaly-bracteate.— Meadows and roadsides ; N. Eng.
to Penn. June - Nov. (Nat.' from Eu.)

88. PICRIS, L.

Heads many-flowered, terminating leafy stems. Outer scales loose or spread-
ing. Achenes terete, with 5-10 rugose ribs

;
pappus of 1 or 2 rows of plumose

bristles.— Coarse rough-bristly annuals or biennials, with yellow flowers. (The
Greek name of some allied bitter herb, from iriKpos, bitter')

P. Hip:RACioiDES, L. Rather tall, corymbosely branched, the bristles

somewhat barbed at tip ; leaves lanceolate or broader, clasping, irregularly
toothed ; achenes oblong, with little or no beak. — Sparingly introduced.
(Nat. from Eu.)

89. HIERACIUM, Tourn. Haavkweed.

Heads 12 -many-flowered. Involucre more or less imbricated. Achenes

short, oblong or columnar, striate, not beaked
;
pappus a single row of tawny

and fragile capillary rough bristles.— Hispid or hirsute and often glandular

perennials, with entire or toothed leaves, and single or panicled heads of mostly

yellow flowers; summer and early autumn. (Name from lepa^, a hawk.)

§ 1. Involucre not much imbricate, scarcely calyculate ; achenes oblong ; pap})\is

not copious.

H. AURANT^ACUM, L. Low, long-liirsute, above hispid and glandular, the

involucral hairs dark ; leaves all near the base of the simple peduncle ; heads
clustered ; flowers deep orange to flame-color.— Koadsides and fields ; N. Eng.
to N. Y. (Nat. from Eu.)

H. pr.eIltum, Vill. Glaucous, 2° high, only the base and lanceolate

leaves hairy ; heads in an open cyme ; flowers yellow.— N. New York ( Ward).
(Xat. from Eu.)

§ 2. Heads large ; involucre irregularly imbricated ; achenes columnar ; pappus

copious, unequal.

H. MURDRUM, L. Stem scape-like, low; leaves oval or oblong, obtuse,

toothed toward the subcordate base ; heads few, dark-glandular.— Open woods
near Brooklyn, N. Y. (Nat. from Eu.)

1. H. Canadense, Michx. Stems simple, leafy, corymbed at the sum-

mit (1-3° high); leaves sessile, lanceolate or ovate-oblong, acute, remotely

and very coarsely toothed, somewhat hairy, the uppermost slightly clasping.

— Dry woods, N. Eng. to Penn., Minn., and northward.

§ 3. Heads small ; involucre cylindrical, scarcely imbricated.

* Achenes columnar, not attenuate upward when mature; panicle not virgate.

2. H. paniculatum, L. Stem slender, leafy, diffusely branched,

hairy only below (1-3° high); leaves lanceolate, acute at both ends, slightly

toothed, smooth; heads (v©ry small) in a loose panicle, on slender and diverg

ing pedicels, 12 - 20-Jlowered ; achenes short.— Open woods; rather common.

3. H. ven6surQ, L. (Rattlesnake-weed.) Stem or scape (1-2°

high) naked or with a single leaf, smooth (JmA slender,forking above into a spread-
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inn loose conjmh ; leaves all radical or near the base, obovate or.oblong, nearlv

entire, scarcely petioled, thin and pale, purplish and glaucous underneath

(often hairy along the midrib), marked above with purple veins
;
pedicels very

slender; involucre 12-35-flowered; achenes linear. — Ury plains and pine

woods ; common from the Atlantic to Minn, and low a.

4. H. Mari^num, Willd. Somewhat leafIf,
2-3° high, hairy below;

leaves obovate-oblong, narrowed below, the radical oetiolate, rarely purplish-

vein i/ ; heads 20 - 40-flowered in a very open cymose panicle, the slender inflo-

rescence commonly ichitish-tomentulose and sparingly jlandular-hispid.— Open

woods and clearings; R. I. to western N. Y., and southward.— Var. spathu-

lXtdm, Gray, a mountain form with leaves all or mainly radical and very

hairy. On Two-top ^Mountain, Penn.

5. H. SCabrum, Michx. Stem rather stout (1-3° high), leafy, '/-ow^i-

hair)/, the stiff panicle at first racemose, at length rati er corymbose ; the thick-

ish pedicels and the hoary 40-50-flowered involucre densely clothed with dark

glandular bristles ; leaves obovate or oval, nearly entire, hairy.— Dry open

woods ; common.

* * Achenes tapering upward; heads 15 -SO-flowered in a narrow or virgate

panicle.

6. H. Gronovii, L. (Hairy H.) Stem wand like, mostly simple (1 -3°

high), leafy and very hairy below, naked above and forming a long and narrow

panicle ; leaves oblong or obovate, nearly entire, hairy ; slender peduncles and

involucre sparingly glandular-bristly; achenes with a very taper summit.— Dry

sterile soil ; common, especially southward.

7. H. longipilum, Torr, (Loxg-bearded H.) Stem wand-like, sim-

ple, stout (2-3° high), very leafy toward the base, naked above, and bearing a

small racemed panicle : the lower portion and both sides of the oblong-lanceo-

late or spatulate entire leaves thickly clothed with very long and upright bristles

(often 1' long)
;
peduncles and involucre glandular 1 )ristly ; achenes narrowed

at the apex.— Prairies, Mich, to Minn., and southwestward.

90. CREPIS, L.

Involucre few - many-flowered, commonly of a single row of equal scales,

often becoming thickened at base. Pappus copious, white and soft. Annuals
or biennials, not pilose. Otherwise as Hieracium. ( The Greek name of some
plant, from Kpriiris, a sandal.)

C. BIENNIS, L. Somewhat pubescent, 2° high, leafy ; leaves runcinate-pin-

natifid ; heads rather large, corymbose ; achenes oblong, glabrous.—Yt., Mass. ;

rare. (Nat. from En.)

C. tect6rum, L. Slender, branching from the base, 1° high; leaves nar-

roAv, runcinate ; heads small, in a loose panicle ; achenes fusiform, the ribs sca-

brous. — In fields, Lansing, Mich., and on ballast. (Nat. from Eu.)

91. PRENANTHES, Yaill. Rattlesnake-root.

Heads .5 - 30-flowered. Involucre cylindrical, of 5 to 14 linear scales in a

single row, and a few small bractlets at base. Achenes short, linear-oblong,

striate or grooved, not contracted at the apex. Pappus of copious straw-color

or brownish and rough capillary bristles.— Perennial herbs, with upriglit

leafv stems arising from spindle-shaped (extremely bitter) tubers, very variable
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leaves, and racemose-panicled mostly nodding heads. Flowers greeuish-whitft

or yellowish, often tinged with purple ; late summer and autumn. Our specie*

belong to the subgenus N'dbalus. The original European species has soft

white pappus, (xvame frcm irpr]u-f]s, drooping, and &u9r), blossovi.)

-t- Heads rather broad, 25 -35-JIoivered, in a corymbose panicle.

1. P. crepidinea, Michx. Somewhat smooth ; stem stout (.5-9° high),

bearing numerous aodding heads in loose clusters; leaves large (6- 12' long),

broadly triangular ovate or halberd-form, strongly-toothed, contracted intc

winged petioles; ])appus brown. (Nabalus, DC.)— Rich soil, Penn. and

western N. Y. to Minn., and southward.— Flowers cream-color.

* * Heads narrow, 8 - \5-Jlowered, in a long raceme-like or thyrsoid inflorescence

,

stems simple ; cauline leaves sessile ; pappus straw-color.

t- Inflorescence pubescent, strict; heads nearly erect, 12 -15flowered.

2. P. racemosa, Michx. Stem 2-5° high, smooth and glaucous, as

well as the oval or oblong-lanceolate denticulate leaves ; the lower tapering

into winged petioles (rarely cut-pinnatifid), the upper partly clasping; heads

in crowded clusters ; flowers purj)lish. (Nabalus, DC ) — Plains, N. Maine to

N. J., Mo., and northwaid.— Var. PiNNAxfriDA, Gray, the leaves all lyrately

pinnatifid. Hackensack marshes, N. J.

3. P. aspera, Michx. Stem 2 - 4° high, rough-pubescent, as well as the

oval-oblong or broadly lanceolate toothed leaves; upper leaves not clasping;

heads in small cluste)-s ; flowers larger, cream-color. (Nabalus asper, Torr. ^•

Graij.) — Dry prairies and barrens, Ohio to Iowa, and southward.

-*- -I- Whole plant ulabrous ; heads nodding, 8- \2flowered ; thi/rse looser.

4. P. virgata, Michx. (Slender Rattlesnake-root.) Slightly glau-

cous ; stem 2-4° liigli, prolonged into a naked and slender spiked raceme (H-
2° long) ; heads clus tered and mostly unilateral ; leaves lanceolate, acute,

closely sessile, the up[)er reduced to bracts, the lower toothed or pinnatifid

;

involucre (purplish) oi about 8 scales. (Nabalus, DC.) — Sandy pine barrens,

N. J. to Va., and soulliward.

5. P. Mainensis, Gray. Stem 2° high, leafy; leaves as in n. 2, but the

radical ovate and more abruptly narrowed to the short petiole ; heads persist-

ently drooping on slender pedicels.— St. John's River, N. Maine (Pringle),

Perhaps a hybrid between n. 2 and 7.

* * * Heads o-IS-flowered, racemose or paniculate, commonly pendulous'

leaves variable, mostly petiolate, the lower cordate or truncate or hastate at base.

+- Involucre cylindrical ; scales scarious-margined, the outer very short, appressed,

•** Pappus reddish-brown ; stem tall, generally purplish.

6. P. alba, L. (White Lettuce. Rattlesnake-root.) Smooth and
glaucous (2-4° high) ; stem corymbose-panicled at the summit; leaves angu-

late or triangular-halberd-form, sinuate-toothed or 3-5-cleft, the uppermost
oblong and undivided; involucre (purplish) of about 8 scales, 8 - 1 2-flo\vered

(Nabalus, Z/oo/:.)-- Borders of rich woods; common, especially northward.

<-< ++ Pappus dirty straw-color or whitish ; leaves very variable.

7. P. serpent^ria, Pursh. (Lion's-foot. Gall-of-the-earth.) Nearly

smooth; stem corymbose-panicled at the summit, commonly 2° high; leaves
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mostly deltoid, roughish ; the lower variously 3 - 7-lobed, on margined petioles

,

the upper oblong-lanceolate, mostly undivided, nearly sessile ; involucre (green-

ish, rarely purplish, sometimes slightly bristly) of about 8 scales, 8-12-flow-

ered ; flowers purplish, greenish white, or cream-color. (Nabalus Fraseri, DC.)

— Dry sandy or sterile soil, New Eng. to Va., and southward.

Var. nana, Gray. Stem more simple and strict, 6-16' high, smooth and

glabrous ; inflorescence contracted, the clusters often sessile in most of the

axils. (Nabalus nanus, DC.) — Mountains of northern N. Eng. and N. Y.,

and northeastward.

8. P. altissima, L. Smooth ; stem tall and slender (3 - 7° high) ; the

heads in small axillary and terminal loose clusters forming a long and wand-

like leafy panicle ; leaves membranaceous, all petioled, ovate, heart-shaped,

or triangular, and merely toothed or cleft, with naked or winged petioles, or

frequently 3 - 5-parted, with the divisions entire or again cleft ; involucre slen-

der (greenish), of 5 scales, 5-6-fiowered. (Nabalus, Hook.)— Rich moist

woods ; N. Eng. to Minn., and southward in the mountains to Ga.

•»- <- Involucre campanulate-oblong ; secondary basal scales 2-3, linear, loose.

9. P. Boottii, Gray. Stem simple, dwarf (5-6' high), pubescent at the

summit ; the heads in an almost simple raceme ; lowest leaves halberd-shaped

or heart-shaped, the middle oblong, the upper lanceolate, nearly entire, taper-

ing into a margined petiole ; involucre (livid) 10 - 18-flowered, the proper scales

10-15, very obtuse
;
pappus straw-color.— Alpine region, mountains of Maine,

N. H., and N. New York.

92. LYGODESMIA. Don.

Heads and flowers (5-10) nearly as in Nabalus; the cylindrical involucre

more elongated, and the achenes long and slender, tapering at the summit,

pappus whitish.— Smooth, often glaucous, low perennials, with single erect

heads of rose-purple flowers terminating almost leafless or rush-like stems or

branches. (Name composed of \vyos, a pliant twig, and de(r/j.v,a bundle,ivom.

the fascicled twiggy or rush-like stems.)

1. L. jlincea, Don. Stems (1° high) tufted, branched, striate ; lower leaves

lance-linear, 1-2' long, rigid, the upper awl-shaped and minute , heads 5-flow-

ered. — St. Croix River, Wise, to Kan., and westward. July.

93. TKOXIMON, Nutt.

Head large, solitary, many-flowered. Scales of the bell-shaped involucre

ovate or lanceolate, pointed, loosely imbricated in 2 or 3 rows. Achenes

smooth, 10-ribbed, with distinct beak or none ; pappus longer than the achene,

white, of copious and unequal rigid capillary bristles.— Perennial scapose

herbs, with elongated linear tufted root-leaves, and yellow flowers. (Name
probably from rpuyu, to chew, of no obvious application.)

1. T. CUSpidatum, Pursh. Scape 1° high, from a thickened caudex,

leaves lanceolate, elongated, tapering to a sharp point, entire, woollv on the

margins ; scales of the involucre lanceolate, sliarp-pointed , achene beakless

— Prairies, Wise, N. 111., and westward. April, May.
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2. T. glaiicum, Nutt. Scape 1-2° high ; leaves linear to lanceolate,

entire to dentate or laciniate; head often pubescent or villous; achene long-

beaked.— Minn, to Neb. and southwestward.

94. TARAXACUM, Haller. Dandelion.

Head many-flowered, large, solitary on a slender hollow scape. Involucre
double, the outer of short scales ; the inner of long linear scales, erect in a
single row. Achenes oblong-ovate to fusiform, 4 - 5-ribbed, the ribs rough
ened, the apex prolonged into a very slender beak, bearing the copious soft

and white capillary pappus.— Perennials or biennials ; leaves radical, piunat-

ifid or ruuciuate ; flowers yellow. (Name from Tapdcrcno, to disquiet or dis-

order, in allusion to medicinal properties.)

T. officixXle, Weber. (Common Dandelion.) Smooth, or at first

pubescent; outer involucre reflexed. (T. Dens-leouis, Z>es/'.) — Pastures and
fields everywhere. Indigenous forms occur northward and in the Rocky
Mountains. April -Sept.— After blossoming, the inner involucre closes, and
the slender beak elongates and raises up the pappus while the fruit is forming

;

the whole involucre is then reflexed, exposing to the wind the naked fruits,

with the pappus displayed in an open globular head. (Eu.)

95. PYRRHOPAPPUS, DC. False Dandelion.

Heads, etc., nearly as in Taraxacum, but the soft pappus reddish or rusty-

color, and surrounded at base by a soft-villous ring.— Mostly annual or biennial

herbs, scapose or often branching and leafy below. Heads solitary, terminat-

ing the naked summit of the stem or branches. Flowers deep yellow. (Name
composed of irv^pos, flame-colored, and irainros, pappus.)

1. P. Carolinianus, DC. Annual or biennial, stem branching (1-2°

high); leaves oblong or lanceolate, entire, cut, or pinnatifid, the stem-leaves

partly clasping.— Sandy fields, from Maryland southward. April- July.

2. P. scaposus, DC. Low, scapose, perennial by roundish tubers ; leaves

all radical, pinnatifid.— Prairies; Kan. to Tex.

96. CHONDRILLA, Tourn.

Heads few-flowered. Involucre cylindrical, of several narrow linear equal
scales, and a row of small bractlets at base. Achenes terete, several-ribbed,
smooth below, roughened at the summit by little scaly projections, from among
which springs an abrupt slender beak

;
pappus of copious very fine and soft

capillary bristles, bright white.— Herbs of the Old World, with wand-like
branching stems, and small heads of yellow flowers. (A name of Dioscorides
for some plant which exudes a gum.)

C. JtJNCEA, L. Biennial, bristly-hairy below, smooth above (1-3° high);
root-leaves runcinate; stem-leaves few and small, linear ; heads scattered on
nearly leafless branches, 6 - 8" long.— Fields and roadsides, abundant in Md.
and northern Va. Aug. (Adv. from Eu.)

97. LACTUCA, Tourn. Lettuce.

Heads several - many-flowered. Involucre cylindrical or in fruit conical;

scales imbricated in 2 or more. sets of unequal lengths. Achenes flat (obcom-

pressed, parallel to the scales), abruptly contracted into a beak, which is dilated

»t the apex, bearing a copious and fugacious very soft and white capillary pap-



304 COMPOSITE, (composite family.;

pas, its bristles falling separately.— Leafy-stemmed herbs, with panicled heads

,

flowers of variable color, produced in summer and autumn. ( rhe ancient

name of the Lettuce, L. saliva ; from lac, milk, in allusion to the milky juice.)

§ 1. SCARIOLA. Ackenes i^ery JJat, orbicular to oblong, l-nerv( d on each face,

with ajiliform beak; biennial or annual ; cauline eaves sagittate-clasping.

L. ScARiOLA, L. (Prickly Lettuce.) Stem below sparsely prickly-

bristly, as also the midrib on the lower face of the cbloug or lanceolate spinu-

lose-denticulate vertical leaves; panicle narrow ; heads small, 6- 12-flowered;

achenes striate.— Waste grounds and roadsides, A tlantic States to Mo. and
Minn. (Adv. from Eu.)

1. L. Canadensis, L. (Wild Lettuce.) Mostly tall (4-9° high),

very leafy, smooth or nearly so, glaucous; leaves ()-12' long, pale beneath,

mostly sinuate-pinnatifid, the upper lanceolate and entire (rarely all but the

lower narrow and entire) ; heads about 20-flowered 3 - 6" long, numerous, in

long and narrow or diffuse panicles ; flowers pale vellow ; achene oval, rather

longer than the beak.— Rich damp soil, borders of ields or thickets ; common.

2. L. integrifblia, Bigel. Less leafy, 3-^° high, loosely branched

above or heads loosely panicled; leaves undivided, oblong-lanceolate, pointed,

denticulate or entire ; flowers yellow or purplish. (L. Canadens.s, var. integ-

rifolia, Torr. tV Graij.) — N. Eng. to 111., and southward.

3. L. hirsuta, Muhl. Rather few-leaved, 2 - 3° high, comn lonly hirsute

at base ; leaves hirsute both sides or only on the midrib, mostly runcinate-pin-

natifid; heads in a loose open panicle; achenes oblong-oval, about as long as

the beak; flowers yellow-purple, rarely whitish. (L. Canadensis, var. san-

guinea, Torr. S^^ Gray.) — E. Mass. to Minn., and southward.

4. L. Ludoviciana, DC. Glabrous, leafy, -2-5° high; leaves oblong,

sinuate-pinnatifid and spinulosely dentate, ciliate ; heads in an oj>en panicle;

involucre more imbricate ; flowers yellow.— Minn , Iowa, and southwestward.

§ 2. LACTUCASTRUM. Achenes flat, lanceolate-oblong, taperinc to a short

slender beak ; perennial ; flowes blue.

5. L. pulch^Ua, DC. Pale or glaucous; stem simple, 1-2° high;

leaves sessile, oblong- or linear-lanceolate, entire, or the lower ruiicinate-pin

natifid; heads few and large, racemose, erect on soaly-bracted peduncles; in

volucral scales imbricated in 3 or 4 ranks. (Mulgedium, Nutt.)— U pper Mich,

to Minn. ; common on the plains westward.

§ 3. MULGEDIUM. Achenes thickish, oblong, contracted into a thort thick

beak or neck ; annual or biennial ; flowers chiefly blue.

6. L. acuminata, Gray. Tall biennial (3-7° high), with many small

heads in a loose panicle, on diverging peduncles; leaves ovate to oMong-lan-

ceolate, pointed, sharply and sometimes doubly serrate, sometimes hairy on

the midrib beneath, contracted into a winged petiole, the lowest occasionally

sinuate or cleft at base, and the cauline sagittate or hastate ; achenes beak-

less; pappus white. (Mulgedium, DC.)— Bordei's of woods, N. \. to 111.

and Fla.

7. L. Florid^na, Gaertn. Leaves all lyrate or runcinate, the upper

often with a heart-shaped clasping base; panicle larger; achenes distinctly

beaked; otherwise as n. 6.— Rich soil, Penn. to lU., and southward.
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8. L. leucophsea, Gray. Nearly smooth bieuuial; stem tall (3-12°

high), very leafy ; leaves irregularly pinnatifid, sometimes runciuate, coarsely

toothed, the upper caulii e sessile aud auriculate, sometimes clasping ; heads

in a large and dense compound panicle ; flowers bluish to cream-color ; achene

short-beaked; pappus tawny. (Mulgedium, DC.)— Low grounds; rather

common.— Var. integrif6lia, Gray. Leaves undivided, or the lower sinu-

ate-pinnatifid. Ohio to 111.

98. SCiNCHUS, L. Sow-Thistle.

Heads many-flowered, becoming tumid at base. Involucre more or less im-
bricated. Acheues obcor .pressed, ribbed or striate, not beaked

;
pappus copious,

of very white exceedingly soft and fine bristles mainly falling together.— Leafy-
stemmed coarse weeds, chiefly smooth and glaucous, witli corymbed or umbel-
late heads of yellow flowers

;
produced in summer aud autumn. (Tlie ancient

Greek name.)

* Annual (1-5° high)
;
JJowers pale yellow,

S. olerXcets, L. (Common Sow-Thistle.) Stem-leaves runcinate-pin-
natifid, or rarely undivided, slightly toothed w^ith soft spiny teeth, clasping by
a heart-shapec' base, the auricles acute ; involucre downy when young ; achenes
striate, also v rinkled transversely.— Waste places in manured'soil and around
dwellings. (Nat. from Eu.)

S. ASPEii, Vill. (Spixy-leaved S.) Stem-leaves less divided and more
spiny-toot? ed, the auricle.s of the clasping base rounded ; achenes margined,
3 -nerved on each side, smooth.— With and like the last, (Nat. from Eu.)

* * Peiennial, with creeinng rootstocks
, flowers bright yellow, in large heads.

S. APVENSis, L. (FiPLD S.) Leaves runcinate-pinnatifid, spiny-toothed,
clasping by a heart-shaped base; peduncles and involucre bristly; achenes
transversely wrinkled on the ribs.— Roadsides, etc., N. Eug. and N. Y.; be-
coming more common. (Xat. from Eu.)

Order 56. LC>BELIACE^. (Lobelia Family.)

He:-bs with acrid milk:/ j'uice^ alternate leaves, and scattered flowers, an

irregular monopetalous blohed corolla . the 5 stamens free from the corolla,

and united into a tube commonly by their filaments and always by their

anthers.— Calyx-tube acdierent to the many-seeded pod. Style 1 , stigma

often fringed. Seeds acatropous, with a small straight embryo, in copious

albumen.— Nearly passing into the following order.

1. LOBELIA, L.

Calyx 5-cIeft, with a short tube. Corolla with a straight tube, split down on

i;he (apparently) upper sic e, somewhat 2-lipped : the upper lip of 2 rather erect

lobes, the lower lip spreading and 3-cleft. Two of the anthers in our species

bearded at the top. Pod 2-celled, many-seeded, opening at the top.— Flowers

axillary or chiefly in bracted racemes , in summer and early autumn. (Dedi-

cated to Matthias De I' 01 el, an early Flemish herbalist.)

* Flo vers deep red, large , stem, simple.

1. L. cardin^lis, L (Cardixal-flower.) Tall (2-4® high), smooth-

ish, leaves oblong-lanceolate, slightly toothed ; raceme elongated, rather 1 -sided.

the pedicels much shorter than the leaf-like bracts. — Low grounds, common
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— Perennial by offsets, with large and very showy intensely red flowers, vary-

ing rarely to rose-color or even white. Hybrids with the next species also

occur.

* * Flowers blue, or blue variegated with white.

*- Flowers rather large {corolla-tube 5-6'' long), spicate-racemose ; stems leafy

^

1-3° high ; perennial.

*-* Leaves ovate to lanceolate, numerous ; lip of corolla glabrous.

2. Xi. syphilitica, L. (Great Lobelia.) Somewhat hairy; leavet,

thin, acute at both ends (2-6' long), irregularly serrate ; flowers (nearly 1'

long) pedicelled, longer than the leafy bracts ; calyx hirsute, the sinuses with

conspicuous dejiexed auricles, the short tube hemispherical.— Low grounds,

common.— Flowers light blue, rarely white.

3. L. puberula, Michx. Finehj soft-pubescent; leaves thickish, obtuse

(1 -2' long), with small glandular teeth ; spike rather 1 -sided ; bracts ovate;

tinuses of the calyx with short and rounded or often inconspicuous auricles, the

hairy tube top-shaped.— Moist sandy grounds, N. J. to Iowa, and south to Tex.

and Fla.— Corolla bright blue, Y long.

4. L. amdena, Michx. Glabrous or nearly so ; raceme \argate ; leaves

narrower ; bracts lanceolate or linear, often glandular-denticulate ; calyx-lobes

long and very slender, usually without auricles, the tube glabrous.— S. Atlantic

States, in swamps.— Var. GLANDULfpERA, Gray ; a slender form with secund

raceme, oval to lance-oblong obtuse gland-toothed leaves, and the bracts and

calyx-teeth beset with slender gland-tipped teeth. S. Va. and southward.

*-* ++ Leaves long and narrow, sparse above ; lip of corolla pubescent at base.

5. L. glandul6sa, Walt. Glabrous, or sparingly pubescent; leaves,

bracts, and usually the lobes of the calyx, strongly glandular-toothed ; calyx-

tube densely hispid, rarely sparsely so or smoothish, the sinuses not auriculate.

— Pine-barren swamps, S. Va. to Fla.

t- »- Flowers smaller (corolla-tube not more than 2-3" long).

++ Stem leafy, mostly simple, continued into an elongated virgate spike-like ra-

ceme ; leaves lanceolate to obovate, barely denticulate or repand.

6. L. leptostaehys, A. DC. Smooth above ; leaves obtuse, denticulate,

oblong-lanceolate, the upper gradually reduced to awl-shaped bracts ; calyx-

lobes nearly equalling the corolla, with 10 reflexed awl-shaped appendages

as long as the hemispherical tube.— Sandy soil, Ohio to 111. and Mo.; also Va.

io Ga.

7. L. spic^ta, Lam. Stem slender, strict (1 -4° high) from a biennial (?)

root, below and the barely denticulate leaves minutely pubescent ; lower and

root-leaves obovate or spatulate, the upper reduced to linear or club-shaped

bracts ; calyx-tube short, obconical or becoming almost hemispherical, sinuses

not appendaged.— Moist or dry, mostly gravelly or sandy soil, N. New Eng.

to Sask., south to Ark. and La. Fl. through summer.— Var. parvifl6ra,

Gray, a small form, with calyx-lobes broadly subulate, and pale corolla but 3"

long. Swamps, Lancaster, Penn. (Porter) ; beginning to flower in June.—Var.

HiRTELLA, Gray ; with somewhat scabrous pubescence, and minutely hirsute-

ciliate bracts and calyx-lobes. Chiefly toward and beyond the jMissiseippi.
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*-f ++ Stejn leafij, often paniculatehj branched ; flowers loosehj racemose ; sinuses

of cahjx not appendaged ; annual or biennial.

= Leaves chiefly linear, entire or denticulate ; pod not inflated.

8. L. Canbyi, Gray. Stem strict (1-2° high), minutely angled
;
pedi-

cels shorter than the bracts and flowers, minutely roughened under a lens

;

bractlets none; cabjx-tiibe top-shaped, acute at base,onli/ half the length of the

iohes (which, with the linear leaves, are sparsely glandular-denticulate), in fruit

becoming oblong, covering the whole pod; corolla deep blue (fully 5" long)

more or less bearded in the throat.— Wet places, N. J., Del., and 8. C.

9. L. Kalmii, L. Stem mostly low (4-18' high), minutely angled; pedi-

cels flliform, not exceeding the linear or setaceous bracts but as long as the flower,

minuteli/ 2-bracteolate or 2-glandular above the middle; calyx-tube top-shaped or

obovoid, fully half the length of the lobes, in fruit rather longer than they,

covering the whole pod ; corolla light blue, 4 - 5" long.— Wet limestone rocks

and banks, N. Eng. to L. Winnipeg, south to Penn., Ind., and Minn.

10. L. Nuttallii, Roem. & Schult. Stem very slender (1-2° high),

terete; pedicels mostly longer than the bract and shorter than the flower, usuallv

with very minute bractlets near the base ; calyx-tube very short, depressed-

hemispherical in fruit, the globular pod half free; corolla pale blue, barely 3"

long.— Sandy swamps, N. J. and Penn. to Ga.

= = Leaves ovate or oblong, obtusely toothed ; pod inflated, wholly inferior.

11. li. inflata, L. (Indian Tobacco.) Stems paniculately much branched

from an annual root, pubescent with spreading hairs (1-2° high); leaves

gradually diminishing into leaf-like bracts, which exceed tlie lower short-pedi

celled flowers; calyx-tube ovoid.— Dry open fields.— Corolla only 1^-2''

long. Plant poisonous and a noted quack medicine.

++++++ Stem scape-like, mostly simple, hollow ; leaves fleshy ; flbrous-rooted per-

ennials, very glabrous, mostly aquatic, ivith pale blue or whitish flowers.

12. L. paludosa, Nutt. Nearly smooth; stem slender (1-4° high);

leaves flat, scattered near the base, linear-spatulate or oblong-linear, glandular-

denticulate, mostly tapering into a petiole ; lower lip of corolla bearded in the

middle ; calyx-tube about half the length of the short lobes, hemispherical in

fruit.— In water (but foliage emerged), Del. to Fla. and La.

13. L. Dortmanna, L. (Water Lobelia.) Very smooth; sca/?e ^^/cA:-

tsh (5- 12' ]ugh),fewflowered ; leaves all tufted at the root, linear, terete, hollow
^

with a partition lengthwise ; lower lip of corolla slightly hairy ; calyx-tube

about as long as the lobes, in fruit much longer.— Borders of ponds (often

immersed), X. Eng. to N. Penn., L. Superior, and northward. (Eu.)

Order 57. CA3IPANUL.ACE^3E. (Campanula Family.)

Herhs, with milky Juice, alternate leaves, and scattered floicers ; calyx

adherent to the ovary ; the regular b-lohed corolla bell-shaped, valvate iji the

bud; the 5 stamens usually free from the corolla and distinct. — Style 1,

usually beset with collecting hairs above; stigmas 2 or more. Capsule

2- several-celled, many-seeded. Seed small, anatropous, with a straight

embryo in fleshy albumen. Flowers generally blue and showy.
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1. SPECULAIIIA, Heister. Venus's Looking-glass

Calyx 5- (or 3 - 4-) lobed. Corolla wheel-shaped, 5-lobed. Stamens 5, sepa-

rate ; the membranaceous hairy filaments shorter than the anthers. Stigmas 3.

Capsule prismatic or elongated-oblong, 3-celled, opening by 3 small lateral

valves.— Low annuals, with axillary blue or purplish flowers, in American

species dimorphous, the earlier being cleistogamous. (Name from Speculum

Veneris, the early name of the common European species.)

L S. perfoliata, A. DC. Somewhat hairy (3-20' high); leaves round-

ish or ovate, clasping bi/ the heart-shaped base, toothed ; floAvers sessile, solitary

or 2 - 3 together in the axils, only the upper or later ones having a conspic-

uous and expanding corolla; capsule oblong, short, straight, opening rather below

the middle : seeds lenticular.— Sterile open ground ; common. May -Aug.
2. S. leptocarpa, Gray. Minutely hirsute or nearly glabrous (6-12'

high) ; leaves lanceolate, with flowers closely sessile in their axils ; calyx-lobes

of lower flowers 3 ; capsule nearly cylindrical (6-9" loixg, 1" thick), inclined to

curve, opening bg one or two uplifted valves near the summit; seeds oblong.

—

W. Mo. and Ark. to Col. and W. Tex. Expanded corolla 6-9" wide.

2. CAMPANULA, Tourn. Bellflower.

Calyx 5-cleft. Corolla generally bell-shaped, 5-lobed. Stamens 5, sepa-

rate , the filaments broad and membranaceous at the base. Stigmas and cells

of the capsule 3 in our species, the short pod opening on the sides by as many

valves or holes.— Herbs, with terminal or axillary flowers ; in summer. (A

diminutive of the Italian campana, a bell, from the shape of the corolla.)

* Style straight; openings of capsule below the middle.

+- Coarse pubescent many-Jlowered European species, sparingly naturalized

;

perennial.

C. RAPUNCULOiDES, L. Smoothish, slender, erect ; stem-leaves ovate-lan-

ceolate, pointed, the lower long-petioled and heart-shaped ; flowers nodding,

single in the axil of bracts, forming racemes; corolla oblong, 1' long.— Road-
sides and fields, Canada and X. Eng. to Penn.

C. GLOMBRATA, L. (Ci.usTERED B.) Somewhat hairy, stout and erect,

1° high; stem-leaves oblong or lanceolate, cordate-clasping; flowers sessile,

clustered in the upper axils, forming a leafy head ; corolla open-bell-shaped,
1' long. — Roadsides, E. Mass.

1- •*- Slender perennials, mostly glabrous ; flowers one orfew, on slender peduncles.

1. C. rotundifolia, L. (Harebell.) Slender, branching (5- 12' high),

i -10-flowered , root-leaves round-heart-shaped or ovate, mostly toothed or cre-

nate, long-petioled, early withering away ; stem-leaves numerous, linear or nar~

—iwly lanceolate, entire, smooth ; calyx-lobes awl-shaped , from -^ to § the length

ot the bright-bme corolla (which is 6-9" long); capsule nodding.— Rocky

shaded banks, throughout the northern part of our range, and southward in

the mountains.— A delicate and pretty species, but with a most inappropriate

name, since the roiind root-leaves are rarely obvious. (Eu.)

Var. arctica, Lange. Stems more upright and rather rigid , lowest leaves

spatulate ; the verv slender calyx-lobes soon spreading or deflexed ; corolla

§-1' long. (C. rotundifolia, var. linifolia, of Man.) — Shores of the Great

LakeSj and northward. (Eu.)
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Var. velutina, DC, has the whole herbage canescently pubescent.

—

Saud-hills of Hurt Lake, Mich. {E. J. Hill).

2. C. aparinoides, I'ursh. (Marsh Bkllflower.) Stem simple and

slender, weak (8 - 20' high), few-flowered, somewhat 3-angled, rough backward

on the angles, as are the slightly toothed edges and midrib ofthe linear-lanceolace

leaves; peduncles diverging, sleuder; lobes of the calyx triangular, half the

length of the bell-shaped nearly white corolla ; capsule erect.— Wet grassy

grounds, tlirougliout our range. With somewhat the habit of a Galium.

3. C. divaricata, Michx. Very smooth; stem loosely branched (1 -3°

liigh) ; leaves oblong-lanceolate, pointed at both ends, coarsely and sharply

toothed ; flowers numerous on the branches of the large compound panicle;

calyx-lobes awl-shaped , about half the length of the pale-blue small corolla (3"

long) ; style exserted.— Dry woods and rocks, mountains of Va., E. Ky., and

southward.

* * Style declined and upwardly curved, much longer than the rotate corolla;

openings of the capsule close to the summit ; inflorescence spicate.

4. C. Americana, L. (Tall Bellfloweh.) Annual; stem mostly

simple (3-6° high); leaves ovate and ovate-lanceolate, taper-pointed, serrate,

mostly on margined petioles, thin, somewhat hairy (2| - 6' long) ; spike 1-2°

long; corolla light blue, 1' broad.— Moist rich soil, western N. Y. to Minn.,

.south to Ga. and Ark.

Order .58. ERICACE^. (Heath Family.)

Shi'uhs, sometimes herbs, with the ^/lowers regular or nearly so, stamens

as many or twice as many as the 4 - 5-lobed or 4 - b-petallcd corolla, free

from but inserted with it : anthers 2-celled, commonly appendaged, or open-

ing by terminal chinks or pores, introrse (except in Suborder 3); style 1
;

ovary 3-10-celled. Pollen compound, of 4 united grains (except in Sub-

order 4). Seeds small, anatropous. p]mbryo small, or sometimes minute,

in fleshy albumen. — A large family, very various in many of the charac-

ters, comprising four well-marked suborders, as follows :
—

Suborder I. Vacciiiiece. (Whortleberry Family.) Calyx-

tube adherent to the ovary, which forms an edible berry or berry-like

fruit, crowned with the short calyx-teeth. Anther-cells opening at the

apex. — Shrubs or somewhat woody plants, with scaly buds.

]. Gaylussacia. Ovary 10-celled, with a single o\'ule in each cell. Fruit a berried drupe

with 10 small seed-like nutlets.

2 Vaccinium. Berry 4 - 5-celled (or imperfectly 8 - 10-celled by false partitions), many-

seeded. Anther-cells tapering upward into a tube.

3 Chiogenes. Berry 4-celled, many-seeded, its summit free. Anther-cells not prolonged

into a tube, but each 2-pointed. Slender trailing evergreen.

SuBORDKR TI. Ericinese. (Heath Family proper.) Calyx free

from the ovary. Corolla gamopetalous, rarely polypetalous, hypogynous.

— Shrubs or small trees.

Tribe I. AKBUTE^E. Fruit indehiscent, a berry or drupe. Corolla deciduous.

4 Arctostaphylos. Corolla urn-shaped. Drupe berry-like, 5 - 10-seeded.
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Tribe II. ANDROMEDEJE. Fruit a loculicidal capsule (berry-like in n. 6). Corolla

deciduous.

* Anther-cells opening through their whole length, not appendaged,

5. Epigaea. Corolla salver-shaped. Calyx of 5 separate dry and pointed sepals,

* * Anther-cells opening only at the top. Corolla not salver-shaped.

•*- Calyx becoming enlarged and berry-like in fruit.

6. Gaultheria. CaljTi 5-cleft, in fruit enclosing the capsule. Anthers 4-awned at top.

t- *- Calyx dry, not becoming fleshy after flowering.

*+ Corolla urceolate to cylindrical, 5-toothed ; not heath-like.

7. Andromeda. Calyx valvate and very early open, naked. Capsule globular. Seeds

mostly hanging on the central placenta.

8. Oxydendrum. Calyx short, early open, naked. Capsule oblong-pyramidal. Seeds

all ascending. A small tree.

9. Lieucofhoe. Calyx slightly or much imbricated, naked or bibracteate CoroUa cylin-

draceous. Capsule depressed, 5-lol)ed, the valves entire.

10. Cassandra. Calyxof rigid imbricated ovate sepals, bibracteate. Corolla cylindraceous.

Capsule splitting when ripe into an outer and inner layer, the inner of 10 valves.

*-^ ** Corolla campanulate, 4 - 5-lobed or -parted ; heath-like, with acerose imbricated leaves.

11. Cassiope. Calyx of ovate imbricated sepals. Capsule globular-ovoid, 4-5-valved, the

valves 2-cleft.

Tribe III. EKICE.1E. Corolla persistent, becoming scarious. Capsule septibidal.

12 Calluna. CoroUa bell-shaped, 4-parted. Leaves minute, opposite, imbricate.

Tribe IV. RHODODENDRE.^. Fruit a septicidal capsule. Corolla deciduous.

* Anther-cells opening by a hole or chink at the top.

*~ Flowers not from scaly buds ; the bracts leaf-like or coriaceous.

13. Bryanthus. Corolla ovate or urn-shaped. Leaves narrow and heath-like.

14. Kalmia. CoroUa broadly bell-shaped or wheel-shaped, with 10 pouches receiving as

many anthers. Leaves oblong or linear.

H- •«- Flowers developed from large scaly buds, the scales or bracts caducotts.

15. Menziesia. CoroUa globular-bell-shaped, 4-toothed. Stamens 8. Leaves deciduous.

16. Rhododendron. Flowers usually .5-merous. Corolla bell-shaped or funnel-form.

lobed or parted, often somewhat irregular Leaves deciduous or evergreen.

17. Iicdum. Corolla regular, all 5 petals nearly separate. Stamens 5 -10. Leaves evergreen.

* Anther-cells opening lengthwise. Leaves evergreen. Bud-scales firm and persistent.

18. I>eiophylliim. Corolla of 5 separate petals Stamens 10, exserted.

19. Iioiseleuria. Corolla deeply o-cleft. Stamens 5, included.

Suborder TIL Pyroleae. (Pyrola Family.) Calyx free from

the ovary. Corolla polypetalous. Anthers extrorse in the biid, opening

by pores at the base (inverted in the flower). Seeds with a loose and

translucent cellular coat much larger than the nucleus.

Tribe I. CL.ETHRE^. Shrubs or trees, with deciduous foliage (in ours). PoUen-

grains simple. Capsule 3-ceUed.

20. Clethra. Sepals and i)etals 5. Stamens 10. Style 3-cleft at the apex.

Tribe II. PYROI.EiE. Herbs or nearly so, with evergreen foliage. PoUen-grains

compound. Capsule 5- (rarely 4-) celled.

21. Chimaphila. Stems leafy. Flowers corymbed or umbelled. Petals widely spreading.

Style very short and top-shaped. Valves of the capside smooth on the edges.

22. Moneses. Scape 1-flowered. Petals widely spreading. Style straight, exserted ; stigma

5-rayed. Valves of the capsule smooth on the edges. _
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23. Pyrola. Acaiilescent. Flowers in a raceme. Petals not widely spreading. Filaments

awl-shax'Cd. Style long. Valves of the capsule cobwebby on the edges.

Suborder IV. Monotropese. (Txdian-pipe Family.) Flow-

ers nearly as in Suborders 2 or 3, but the plants herbaceous, root-para-

sitic, entirely destitute of green foliage, and with the aspect of Beech-drops.

Seeds as in Suborder 3.

* Corolla monopetalous ; anthers 2-celled.

24. Pterospora. Corolla ovate, 5-toothed; anthers 2-awned on the back, opening lengthwise.

25. Sch'weinitzia. Corolla broadly bell-shaped, 5-lobed ; anthers opening at the top.

* * Corolla of 4 or 5 separate petals; calyx imperfect or bract-like.

26. Monotropa. Petals narrow. Anthers kidney-shaped, opening across the top.

1. GAYLUSSACIA, HBK. Huckleberry.

Corolla tubular, ovoid, or bell-shaped ; the border 5-cleft. Stamens 10; an-

thers awnless ; the cells tapering upward into more or less of a tube, opening

by a chink at the end. Fruit a berry-like drupe, containing 10 seed-like nutlets.

— Branching shrubs, with the aspect of Vaccinium, commonly sprinkled with

resinous dots; the flowers (white tinged with purple or red) in lateral and

bracted racemes. (Named for the distinguished chemist, Gay-Lussac.

)

* Leaves thick and evergreen, somewhat serrate, not resinous-dotted.

1. G. braehycera, Gray. (Box-Huckleberry.) Very smooth (1°

high) ; leaves oval, finely crenate-toothed ; racemes short and nearly sessile;

pedicels very short ; corolla cylindrical-bell-shaped — Wooded hills, Perry Co.,

Penn., to Del. and Va. May.— Leaves resembling those of the Box.

* * Leaves deciduous, entire, sprinkled more or less with resinous or ivaxy atoms.

2. G. dum6sa, Torr. & Gray. (Dwarf Huckleberry.) Somewhat

hairy and glandular, low (1 -5° high from a creepiug base), bushy, leaves ob

ovate-oblong, mucronate, green both sides, rather thick and shining when old:

racemes elongated ; bracts leaf-like, oval, persistent, as long as the pedicels ; ovary

bristly or glandular ,- corolla bell-shaped ; fruit black (insipid) — Var. hirtella

has the young branchlets, racemes, and often the leaves hairy —Sandy swamps,

Newf., along the coast to Fla. and La. ; the var. chiefly southward. June.

3. G. frondosa, Torr. & Gray (Blue Tangle. Dangleberry.) Smooth

(3-6° high); branches slender and divergent, leaves obovate-oblong, blunt,

pale, glaucous beneath ; racemes slender, loose , bracts oblong or linear, decidu-

ous, shorter than the slender drooping pedicels ; corolla globular-bell-shaped

fruit dark blue with a white bloom (sweet and edible) — Low copses, coast of

N. Eng. and mountains of Penn. to Ky, south to La. and Fla. May. June

4. G. resinbsa, Torr & Gray. (Black Huckleberry. ) Much branched,

rigid, slightly pubescent when young (1-3° high) , leaves oval, oblong-ovate, or

oblong, thickly clothed and at first clammy, as well as the Jloicetg, with shining

resinous globules ; racemes short, clustered, one-sided , pedicels about the length

of the flowers ; bracts and bractlets (reddish) small and deciduous , corolla ovoid-

conical, or at length cylindrical with an open mouth ; fruit black, without bloom

(pleasant, very rarely white) — Rocky woodlands and swamps, Newf. to Minn.,

south to N. Ga. May, June.— The common Huckleberry of the markets
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2. VACCINIUM, L. Blueberry. Bilberry. Cranberry.

Corolla various iu shape; the limb 4-5-cleft, revolute. Stamens 8 or 10;

anthers sometimes 2-awned on the back ; the cells separate and prolonged up-

ward into a tube, opening by a hole at the apex. Berry 4-5-celled, many-seeded,

or sometimes 8 - 10-celled by a false partition stretching from the back of each

cell to the placenta.— Shrubs with solitary, clustered, or racemed flowers; the

corolla white or reddish. (Ancient Latin name, of obscure derivation.)

§ 1. BATODENDKON. Corolla open-cainpanutate, 5-lobed ; anthers xvith long

tubes, and 2-aivned on the back; berrij {hardly edible) spuriously lO-celled

;

leaves deciduous but firm; flowers solitary or in leafy-bracted racemes,

slender-pedicelled.

1. V. arboreum, Marshall. (Farkle-berry.) Tall (6-25° high),

smoothish ; leaves obovate to oblong, entire or denticulate, mucronate, bright

green, shining above, at the south evergreen; corolla white; anthers included;

berries black, globose, small, many-seeded.— Sandy soil, S. 111. to Tex., ila.,

and N. C.

2. V. stamineum, L. (Deerberry. Squaw Huckleberry.) Dif-

fusely branched (2-3° higli), somewhat pubescent; leaves ovate or oval, pale,

glaucous or whitish underneath ; corolla greenish-white or purplish ; anthers

much exserted ; berries greenish or yellowish, globular or pear-shaped, large,

few-seeded.— Dry woods, IMaine to Minn., south to Fla. and La.

§ 2. CYAN0C6CCUS. (Blueberries.) Corolla cylindraceous to campan-

ulate, 5-toothed ; filaments hairy; anthers included, aivnless ; berry (siveet

and edible) blue or black icith bloom, completely or incompletely lO-celled

;

flowers in fascicles or short racemes, short-pedicelled, appearing from large

scaly buds with or before the leaves.

* Corolla cylindraceous when developed.

3. V. virgatum, Ait. Low, more or less pubescent ; leaves ovate-oblong

to cuneate-lanceolate, usually acute and minutely serrulate, thinnish, shining

at least above ; flower-clusters sometimes virgate on naked branches ; corolla

rose-color ; berry black.— In swamps, south of our range, but represented by

Var. tenellum, Gray. Low form, mostly small-leaved, with smaller

nearly white flowers in shorter or closer clusters.— Va. to Ark., and southAvard.

* * Corolla shorter and broader. (Blueberries or Blue Huckleberries.)

4. V. Pennsylvanicum, Lam. (Dwarf Blueberry.) Dwarf (6-
15' high), smooth, with green warty stems and branches; leaves lanceolate or

oblong, distinctly serrulate icith bristle-pointed teeth, smooth and shining both sides

(or sometimes downy on the midrib underneath); corolla short, cylindrical-

bell-shaped ; berries bluish-black and glaucous.— Dry hills, N. J. to 111., north

to Newf . and Sask. The lowest and earliest ripened of the blueberries.—Var.

angustif6lium. Gray; a dwarfer high-mountain or northern form, Avith nar-

rower lanceolate leaves.— AVhite Mts. of N. H., Newf., and far north^vard.

5. V. Canad6nse, Kalm. Low (1-2° high) ; leaves oblong-lanceolate or

elliptical, entire, downy both sides, as well as the crowded branchlets ; corolla

shorter ; otherwise as the last.— Swamps or moist woods, N. New Eng. to

mountains of Penn., 111., Minn., and northward.
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6. V. vacillans, Solander, (Low Blueberry.) Lotv (1-2|° high),

glabrous, with yellowish-green branchlets; leaves obovate or o?;«/, veri/ pale or

dull, glaucous, at least underneath, minutely ciliolate-serrulate or entire ; co-

rolla between bell-shaped and cyliudraceous, the mouth somewhat contracted.

— Dry places, especially in sandy soil. New Eng. to Mich, and Iowa, south to

N. C. and ]\Io.— Berries ripening later than those of n. 4.

7. V. corymbosum, L. (Com>io> or Swamp-Blueberry.) Tall (5-

10° high); leaves ovate, oval, oblong, or elliptical-lanceolate; corolla varying

from turgid-ovate and cylindrical-urn-shaped to oblong-cylindrical, 3 - 4" long.

—Swamps and low thickets, throughout our range and southward. This yields

the common blueberrij or blue huckleberri/ of the latter part of the season. The

typical form has leaves with naked entire margins, and may be pubescent or

glabrous (var. glabrum, Gray, Man.) Numerous gradations unite the fol-

lowing varieties :
—

Var. ambenum, Gray. Leaves bristly-ciliate, shining above, green both

sides, beneath somewhat pubescent on the veins.— Middle Atlantic States.

Var. pallidum, Gray. Leaves mostly glabrous, pale or whitish, glaucous

especially underneath, serrulate with bristly teeth.— Common in the Alle-

ghanies southward, mostly on the higher ridges.

Var. atrococeum, Gray. The most distinct form ; leaves entire, downy

or woolly underneath even when old, as also the branchlets ; berries smaller,

black, without bloom. — New Eng. to Penn.

§3. VACCINIUM proper. (Bilberries.) Corolla ovate to globular, A- b-

toothed ; Jilaments glabrous; anthers 2-awned on the back, included; berry

4~5-celled ; leaves deciduous ; flowers on drooping pedicels, solitary orfew

together, appearing with or after the leaves ; mostly glabrous.

* Parts of the flower mostly in fours; stamens 8.

8. V. Tlliginosum, L. (Bog Bilberry.) Low and spreading (4' -2''

high), tufted ; leaves entire, dull, obovate or oblong, pale and slightly pubes-

cent underneath; flowers single or 2-3 together from a scaly bud, almost

sessile ; corolla short, urn-shaped ; berries black with a bloom, sweet.— Alpine

tops of the high mountains of N. Eng, and N. Y., shore of L. Superior, and

northwestward. (Eu.)

* * Parts of the flower in flves ; stamens 10; leaves membranaceous ; flowers

solitary on short axillary peduncles, nodding.

9. V. CSespitoSUm, Michx. Dwarf (3-6' high), tufted, leaves obovate,

narrowed at the base, smooth and shining, serrate : corolla oblong, slightly urn-

shaped; berries blue.— Alpine region of the White Mts.,and high northward.

— Var. cuneif6lil"m, Nutt., is a foot high or less, bushy, with cuneate-spata-

late leaves rounded at the apex, passing in one form to spatulate-lanceolate

and acute.— Shores of L. Superior and westward.

10. V. myrtilloides, Hook. More erect, 1-5° high; branchlets some-

what angled ; leaves mostly ovate and acute or pointed, sharply and closely

serrulate, bright green, nearly smooth; border of the calyx almost entire; co-

rolla depressed-globular, rather large ; berries large, black, rather acid.— Damp
woods, shores of L. Superior, and northwestward. May June.— Pedicels 3 -

6" long, drooping in flower, erect in fruit.
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11. V. ovalifolium, Smith. Straggling, 2-12° high; leaves elliptical,

obtuse, nearly entire, pale, mostly glaucous beneath, smooth, corolla ovoid,

berries blue.— Peat-bogs, shores of L. Superior, and northwestward. May.

§ 4. VITIS-ID^A. Corolla, berry, etc., as in § 3
;
filaments hairy ; anthers

awnless ; leaves coriaceous and persistent ; fioicers in clusters from separate

buds, -^-merous {in our species) ; mostly glabrous ; leaves 3-6" long.

12. V. Vitis-Idsea, L. (Cowberry. Mountaix Cranberry. Fox-

berry.) Low (6-10' high) ; branches erect from tufted creeping stems ; leaves

obovate with revolute margins, dark green, smooth and shining above, dotted

with blackish bristly points underneath ; corolla bell-shaped, 4-cleft ; berries

dark red, acid and rather bitter, edible when cooked. Coast and mountains of

N. Eng. to N. shore of L. Superior, and far northward. June. (Eu.)

§ 5. OXYCOCCUS. Corolla deeply 4-pa7-ted or -cleft, with linear refiexed

lobes; anthers exserted, awnless, with very long terminal tubes; berry 4-

celled ; flowers axillary or terminal, nodding on long filiform pedicels.

* Stem upright and leaves deciduous, as in common Blueberries ; flowers axillary

and solitary ; corolla deeply 4-cleft ; berries light red, turning purple, insipid.

13. V. erythrocarpon, Michx. Smooth, divergently branched (1-4°

high) ; leaves oblong-lanceolate, taper-pointed, bristly serrate, thin.— Damp
woods, higher Alleghanies, Va. to Ga. July.

* * Stems very slender, creeping or trailing ; leaves small, entire, whitened be-

neath, evergreen ; pedicels erect, the pale rose-coloredflower nodding ; cofolla

4-parted ; berries red, acid.— Cranberries.

14. v. Oxycoccus, L. (Small Cranberry.) Stems very slender (4-

9' long) ; leaves orate, acute, with strongly revolute margins (2-3" long)
;
pedi-

cels 1-4, terminal ; filaments fully ^ as long as the anthers.— Peat-bogs, N.

Eng. and Penn. to Minn., and northward. June.— Berry 3-4" broad, often

speckled with white when young ; seldom gathered for market. (Eu., Asia.)

15. v. macrocarpon, Ait. (Large or American Cranberry.) Stems

elongated (1-4° long), the flowering branches ascending ; leaves oblong, obtuse,

less revolute (4 - 6" long)
;
pedicels several, becoming lateral , filaments scarcely

one third the length of the anthers.— Peat-bogs, N C. to Minn., and every-

where northward, but scarcely westward. June.— Berry i - 1
' long.

3. CHIOGENES, Salisb. Creeping Snowberry

Calyx-tube adherent to the ovary ; limb 4-parted, persistent. Corolla bell-

shaped, deeply 4-cleft. Stamens 8, included, inserted on an 8-toothed disk

,

filaments very short and broad ; anther-cells ovate-oblong, separate, not awued

on the back, but each minutely 2-pointed at the apex, and opening by a large

chink down to the middle. Berry white, globular, rather dry, 4-celled, many-

seeded.— A trailing and creeping evergreen, with very slender and scarcely

woody stems, and small Thyme-like, ovate and pointed leaves on short petioles,

with revolute margins, smooth above, the lower surface and the branches beset

with rigid rusty bristles. Flowers very small, solitary in the axils, on short

nodding peduncles, with 2 large bractlets under the calyx. (Name from x'^''.

snow, and y4vos, offsprinq, in allusion to the snow-white berries.)
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1. C. serpyllifolia, Salisb. Leaves 3 - 4" long ; berries 3" broad, bright
white. (C. hispidula, Torr. Sj- Graij.)— Peat-bogs, and mossy woods, N. J. and
Perm, to Minn., and northward; also soutliward in the Alleo-hanies to N. C.
May.— ilant with the aromatic flavor of Gaultheria or ISweet Birch.

4. ARCTOSTAPHYIjOS, Adaus. Bearberry.

Corolla ovate and urn-shaped, with a short revolute 5-toothed limb. Stamens

10, included; anthers with 2 rettexed awns on the back near the apex, openini^'

by terminal pores, l^rupe berry-like, with 5-10 seed-like nutlets.— Shrubs,

with alternate leaves, and scaly-bracted nearly white flowers in terminal ra-

^mes or clusters. Fruit austere. (Name composed of apKros, a bear, and

(TTacpvKT), a (jnipi' or hern/, the Greek of the popular name.)

1. A. Uva-lirsi, Spreug. (Bearberry.) Trailing; leaves thick ami

evergreen, obovate or spatulate, entire, smooth ; fruit red.— Hocks and bare

hills, N. J. and Penu. to Mo., and far north and westward. ]\Iay. (Eu., Asia.)

2. A, alpiua, Spreng. (Alpine Bearberry.) Dwarf, tufted and de-

])ressed; leaves deciduous, serrate, icrinkled with strong netted veins, obovate;

fruit black.— Alpine summits iu N. Eng., and high northward. (Arctic-alpine

around the world.)

5. E P I G JE A, L. Ground Laurel, Trailing Arbutus.

Corolla salver-form ; the tube hairy inside, as long as the ovate-lanceolate

pointed and scale-like nearly distinct sepals. Stamens 10, with slender fila-

ments ; anthers oblong, awnless, opening lengthwise. Style slender, its apex

(as in Pyrola) forming a sort of ring or collar around and partly aduate to the

5 little lobes of the stigma. Capsule depressed-globular, 5-lobed, 5-celled,

many-seeded.— A prostrate or trailing scarcely shrubby plant, bristly with

rusty hairs, with evergreen and reticulated rounded and heart-shaped alter-

nate leaves, on slender petioles, and with rose-colored flowers in small axillary

clusters, from scaly bracts. (Name composed of iiri, upon, and 77?, the earth,

from the trailing growth.)

1. E. repens, L.— Sandy woods, or in rocky soil, especially in the shade

of pines, Newf. to Minn., south to Fla.,and Ky.— Flowers appearing in early

spring, exhaling a rich spicy fragrance, dimorphous as to style and stamens

and subdioecious. In New England called ^Lwflower.

6, GAULTHERIA, Kalm. Aromatic Wintergreen.

Corolla cylindrical-ovoid or a little urn-shaped, 5-toothed. Stamens 10, in-

cluded; anther-cells each 2-awiied at the summit, opening by a terminal pore.

Capsule depressed, 5-lobed, 5-celled, 5-valved, many-seeded, enclosed when ripe

by the calyx, which thickens and turns fleshy, so as to appear as a globular red

berry!— Shrubs, or almost herbaceous plants, with alternate evergreen leaves

and axillary (nearly white) flowers; pedicels with 2 bractlets. (Dedicated by

Kalm to " Dr. Gauhhier,'' of Quebec.)

1. G. procumbens, L. (Creeping "Wintergreen.) Stems slender

and extensively creeping on or below the surface ; the flowering branches as-

cending, leafy at the summit (3-5' high); leaves obovate or oval, obscurely

serrate; flowers few, mostly single in the axils, nodding. — CoiA damp woods.
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mostly in the shade of evergreens, Maine to Minn., and southward to N. Ga.

:

also far northward. July.— The bright red berries (formed of the calyx) and

the foliage have the well-known spicy-aromatic flavor of the Sweet Birch.

Usually called Wintergreen, or sometimes in tlie interior Tea-herr;j. Eastward

it is often called Checkerherr ij or Partridge-be rrij (names also applied to Mitch-

ella, the latter especially so), also Boxherry.

7. ANDRdMEDA, L.

Calyx without bractlets, of 5 nearly or partly distinct sepals, valvate in the

bud, but very soon separate or open. Corolla urceolate (in ours), 5-toothed.

Stamens 10; anthers fixed near the middle, the cells opening by a terminal

pore. Capsule globular, 5-celled, 5-valved ; the many-seeded placentae borne

on the summit or middle of the columella. Seeds pendulous or spreading.—
Shrubs, with umbelled, clustered, or panicled and racemed (mostly white)

flowei*s. (Fancifully named by Linn£eus in allusion to the fable of Andromeda.)

* Anthers aimed ; capsule more or less globose; leaves thick and evergreen.

1. A. polifolia, L. Glabrous, 6-18' high; leaves linear to lanceolate-

oblong, strongly v&\o\atB,ichite beneath; flowers in terminal umbels; pedicels

from axils of persistent scaly bracts ; each anther-cell with a slender terminal as-

cending an-n.— Wet bogs, N. J. and Penn. to Minn., and northward.

2. A. floriblinda, Pursh. Very leafy, 2-6° high ; i/onng branchlets, etc.,

strigose-hairi/ ; leaves lanceolate-oblong, acute or acuminate, ciliate-serrulate,

glandular-dotted beneath (2' long); racemes croivded in short terminal panicles,

densely flowered ; each anther-cell with a slender dejlexedawn on the hack.—Moist

hillsides, in the Alleghanies from Va. to Ga.

* * Anthers awnless ; capsule 5-angled,ioith a thickened ridge at the dm sal sut-

ures; leaves thinnish and deciduous,

3. Ao Mariana, L. (Stagger-bush.) Mostly glabrous, 2-4° high,

leaves oblong or oval (1-3' long); fascicles of nodding Jlowers racemose on

naked shoots; ^filaments 2-toothed near the apex; capsule ovate-pyramidal, trun-

cate at the contracted apex.— Low grounds, R.I. to Fla. ; also in Tenn. and Ark.

Foliage said to poison lambs and calves.

4. A. ligustrina, jNIuhl. Minutely pubescent, ^ -\0° \\\g\\\ leaves obo

vate to lanceolate-oblong (1 -2' long), serrulate or entire; racemes crowded in

naked or leafy panicles ; ^filaments Jlat, not appendaged ; capsule globular.—
Wet grounds, Canada to Fla. and Ark.— Var. pubescens, Gray, is a form

with dense soft pubescence.— Va. to Ga.

8. OXYDENDRUM, DC. Sorrel-tree. Sour-wood.

Calyx without bractlets, of 5 almost distinct sepals, valvate in the bud.

Corolla ovate, 5-toothed, puberulent. Stamens 10; anthers fixed near the

base, linear, awnless, the cells tapering upward and opening by a long chink.

Capsule oblong-pyramidal, 5-celled, 5-valved ; the many-seeded placentae at

the base of the cells. Seeds all ascending, slender, the thin and loose reticu-

lated coat extended at both ends into awl-shaped appendages.—A tree with

deciduous, oblong-lanceolate, pointed, soon smootli, serrulate leaves, on slender

petioles, and white flowers in long one-sided racemes cln.stered in an open pan
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icle, terminating the branches of the season. Bracts and bractlets minute,

deciduous. Foliage acid (whence the name, from o^vs, sour, and dei/dpov, tree.)

1. O. arboreum, DC. Tree is -40° high; leaves in size and shape like

those of <^^he peach.— Kich woods, from Penn. to Ind., and southward, mostly

along the Alleghauies, to Fla. June, July.

9. LEUCOTHOE, Don.

Calyx of 5 nearly distinct sepals, imbricated in the bud. Corolla ovate or

cylindraceous, 5-toothed. Stamens 10; anthers naked, or the cells with 1 or

2 erect awns at the apex, opening by a pore. Capsule depressed, more or less

5-lobed, .5-celled, 5-valved, the sutures not thickened ; valves entire ; the manv-
seeded placentae borne on the summit of the short columella. Seeds mostly

pendulous. — Shrubs with petioled and serrulate leaves, and white scaly-bracted

flowers in dense axillary or terminal spiked racemes. (A mythological name.)

* Anthers awnless ; stigma b-raijed ; racemes sessile, dense, with persistent bracts,

in the axils of thick and shining evergreen leaves; cali/x not hracteolate.

1. L. axillaris, Don. Leaves lanceolate-oblong or oval, abruptli/ pointed

or acute, somewhat spinulose-serrulate, on verg short petioles ; sepals broadly

ovate.— Low grounds, V"a. to Fla. and Ala. Feb. - April.— Shrub 2-4° high,

2. L. Catesbaei, Gray. Leaves ovate-lanceolate, taper-pointed, serrulate

with ciliate-spinulose appressed teeth, conspicuously petioled (3 - 6' long) ; sepals

ovate-oblong, often acute.— Moist banks of streams, Va. to Ga. along the moun-

tains. May.— Shrub 2-4° high, with long spreading or recurved branches.

Flowers exhaling the unpleasant scent of Chestnut-blossoms.

* * Anthers atoned ; stigma simple ; flowers very short-pedicelled, in long one-

sided racemes mostly terminating the branches ; bracts deciduous ; leaves

membranaceous and deciduous, serrulate ; calyx bibracteolate.

3. L. recurva, Buckley. Branches and racemes recurved-spreading

;

leaves lanceolate or ovate, taper-pointed ; sepals ovate; anther-cells \-awned

;

pod 5-lobed , seeds flat and cellular-winged. — Dry hills, Alleghauies of Va. to

Ala. April. — Lower and more straggling than the next.

4. L. raCGmosa, Gray. Branches and racemes mostly erect leaves ob-

long or oval-lanceolate, acute ; sepals ovate-lanceolate ; anther-cells each 2-awned :

pod not lobed; seeds angled and wingless.— Moist thickets, Mass to Fla. and

La., near the coa.st. May, June.— Shrub 4-10° high. Corolla cylindrical.

10. CASSANDRA, Don. Leather-Leaf.

Calyx of 5 distinct rigid ovate and acute sepals, imbricated in the bud, and

with a pair of similar bractlets. Corolla cylindrical-oblong, 5-toothed. Sta-

mens 10; anther-cells tapering into a tubular beak, and opening by a pore at

the apex, awnless. Capsule depressed, 5-celled, many-seeded . the pericarp of

2 layers, the outer 5-valved, the cartilaginous inner layer at length 10-valved.

Seeds flattened, wingless.— Low and much branched shrubs, with nearly ever-

green and coriaceous leaves, which are scurfy, especially underneath- Flow

,ers white, in the axils of the upper small leaves, forming small 1 -sided leafy

racemes. ( Cassandra, a daughter of Priam and Hecuba.)
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1 C. calyeulata, Don. Leaves oblong, obtuse, flat.— Bogs, Newf. to

Minn., and south to Ga.

11. CASSiOPE, Don.

Calyx "without bractlets, of 4 or 5 nearly distmct ovate sepals, imbricated in

the bud. Corolla broadly campanulate, deeply 4-5-cleft. Stamens 8 or 10;

antliers fixed Iiy the apex ; the ovoid cells each opening by a large terminal

pore, and bearing a long recurved awn behind. Capsule ovoid or globular,

4 - 5-celled, 4 - 5-valved , the valves 2-cleft
;
placentae many-seeded, pendulous

from the summit of the columella. Seeds smooth and wingless.— Small^

arctic or alpine evergreen plants, resembling Club-Mosses or Heaths. Flowers

solitary, nodding on slender erect peduncles, Avhite or rose-color. (Cassiope

was the mother of Andromeda.

j

1. C. hypnoides, Don. Tufted and procumbent, moss-like (1-4' high)

;

leaves needle-shaped, imbricated ; corolla .5-cleft ; style short and conical.—
Alpine summits of X. New Eng. and N. Y., and high northward.

12. CALL UNA, Salisb. Heather. Ling.

Calyx of 4 colored sepals. Corolla bell-shaped, 4-parted, much shorter and

less conspicuous than the calyx, both becoming scarious and persistent. Sta-

mens 8, distinct ; anthers with a pair of deflexed appendages on the back, the

cells opening each by a long chink. Capsule 4-celled, septicidally 4-valved.—
Evergreen undershrub, with no scaly buds, opposite and minute leaves (mostly

extended at base into 2 sharp auricles), crowded and iml)ricated on the branches.

Flowers axillary, or terminating very short slioots and crowded on the branches,

forming close mostly one-sided spikes or spike-like racemes, rose-colored or

sometimes white, small, bracted b}" 2 or 3 pairs of leaves, the innermost of

Avhich are more or less scarious. (Named from KaXXvva, to brush or sweep,

brooms being made of its twigs.)

1. C. vulgaris, Salisb. Low grounds, Mass., at Tewksbury and W
Andover, Maine, at Cape Elizabeth; also N. Scotia, C. Breton, Xewf., etc

Probably only introduced.

Two European heaths, Erica cixIirea and E. Tetralix, have been found

in small patches on Nantucket Island.

13. BRYANTHUS, Steller.

Corolla urn-shaped or bell-shaped, 5-toothed or 5-cleft, deciduous. Stamens

10, anthers pointless, shorter than the filaments, opening by terminal pores.

Capsule .o-celled, 5-valved, septicidal (as are all the succeeding), many-seeded.

— Low alpine Heath-like evergreen undershrubs, clothed with scattered linear

and obtuse smooth or rough-margined leaves. Flowers usually nodding on

solitary or umbelled peduncles at the summit of the branches. Our species

belongs to § Phyllodoce. [Bpvov, moss, and avB6s, flower, because growing

among mosses.)

1. B. taxifolius, Gray. Calyx pubescent; corolla oblong-urn-sliaped,

5-toothed, purplish, smooth ; style included. (Pliyllodoce taxifolia, Sniish.) —
Alpine summits <if the mountains of N. H. and Maine, and northward. July.
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14. KALMIA, L. American Latrel.

Calyx 5-parte(l. Corolla between wheel-shaped and bell-sliaped,- 5-lobed,

furiiislied with 10 depressions in which the 10 anthers are severally lodged;

rthinieuts long and thread-form. Capsule globose, 5-celled, many-seeded. —
Evergreen mostly smooth shrubs, with alternate or opposite entire coriaceous

leaves, naked buds, and showy tiowers. (Dedicated to Peter Kalm, a pupil of

Linnseus, wlio travelled in this country about the middle of the last centui-y,

afterwards Pi'ofessor at Abo.)

§ 1. Flowers in simple or clustered naked urnhel-like cori/mhs ; pedicelsfrom the

axils of small and firm foliaceous persistent brads ; calyx smaller than the

pod, persistent ; leaves and branches glabrous, or nearlij so.

1. K. latifolia, L. (Calico-bush. Mountain Laurel. Spoon-wood.)

Leaves nwstt
ij alternate, bright green both sides, ovate-lanceolate or oblong, acute

at each end, petioled ; flowers profuse, large and very showy, varying from

deep rose-color to nearly white ; corgmbs terminal, many-flowered, clammy-

pubescent
;
pod depressed, glandular.— Rocky hills and damp soil, Canada

and Elaine, chiefly along the mountains to W. Fla., west to Ohio, ^\., and

Tenn. Usually a shrub 4 - S'^ ^ligh, but in the mountains from Penn. south-

ward forming dense thickets and often tree-like (10-30° high). May, June.

2. K. angUStifolia, L. (Sheep Laurel. Lambkill. Wickv.) Shrub
;-3° higli ; leaves commonlg opposite or in threes, pale or whitish underneath,

light green above, narrowlg oblong, obtuse, petioled ; corgmbs lateral (appearing

later than the shoots of the season), slightly glandular, many-flowered; pod

depressed, nearly smooth
;

pedicels recurved in fruit.— Hillsides, Xewf. to

Mich., south to X. Ga. ; common. May, June. The flowers more crimson and

two tliirds smaller than in the last.

3. K. glauca, Ait. (Pale Laurel.) Branchlets 2-edged ; leaves oppo-

site, nearlg sessile, oblong, white-glaucous beneath, with revohite margins ; corvml)S

terminal, few-flowered, smooth ; bracts large ; flowers ¥ broad, lilac-purple

;

pod ovoid, smooth.— Cold peat-hogs and mountains. Xewf. to Penn., Minn.,

and northward. May, June.— Straggling, about 1° high.

§ 2. Flowers scattered, solitary in the axils; calyx leafg, larger than the pod
nearly equalling the corolla, deciduous; leaves and branches bristly-hairy.

4. K. hirsuta, Walt. Branches terete ; leaves oblong or lanceolate (4''

long), becoming glabrous. — Sandy pine-barren swamps, S. E. Va. to Fla

May -Sept.— Shrub 1° high; corolla rose-color.

15. MENZIESIA, Smith.

Calyx very small and flattish, 4-toothed or 4-lohed. Corolla cylindraceous-

urn-shaped and soon bell-shaped, obtusely 4-lobed. Stamens 8, included; an-

ther-cells opening at tlie top by an oblique pore. Capsule ovoid, woody,

4-celled, 4-valved, many-seeded. Seeds narrow, with a loose coat.— A low

shrub ; the straggling branches and the alternate deciduous leaves usually

hairy and ciliate with rusty rather cliaff-like bristles. P'lowers small, devel-

oped with the leaves, in terminal clusters from scaly buds, greenish-white ant!

purplish, nodding. (Xamed for Archibald ^fenzies, who in Vancouver's voy

age brought the original species from the Xorthwest Coast.)
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1. M. glabella, Gray. Strigose-chaffy scales mostly wanting; leaves

obovate, barely mucronate-tipped, (//a/^roMS or nearly so (1 -2' long)
;
Jilaments

dilate below; capsule glabrous or nearly so; seeds long-caudate at each end.—
Minnesota Point, L. Superior, and northwestward.

2. M. globularis, Salisb. More or less chaffy, 2-5° high ; leaves obo-

vate-obloug, prominently glandular-mucrouate, si/vV/oie-ZaVs-wfe especially above

:

filaments glabrous; capsule beset with short gland-tipped bristles; seeds mereltj

apiculate. (M. ferruginea, var. globularis, of Manual.) — In the Alleghanies

from Penn. to Ga.

16. RHODODENDRON", L. Rose Bay, Azalea, etc.

Flowers almost always 5-merous. Calyx mostly small or minute. Corolla

various (but not contracted at the orifice), lobed or cleft, or even parted, often

somewhat irregular. Stamens sometimes as few as the corolla-lobes, more

commonly twice as many, usually declined ; anther-cells opening by a round

terminal pore. Capsule 5-celled, 5-valved, many-seeded. Seeds scale-like.

—

Shrubs or small trees, of diverse habit and character, with chiefly alternate

entire leaves, and large and sliowy flowers in umbelled clusters from large

scaly-oracted terminal buds. {'PoSoSevBpou, rose-tree ; the ancient name.)

§ 1. AZALEA. Leaves deciduous, glandular-mucronate ; stamens (5 to 10)

and style more or less exserted and declined.

* Floiper-^iids oj" numerous much imbricated scales; corolla with conspicuous

Jkji^nei-Jorm tube; stamens {chiefly 5) and style long-exserted ; 3-10° high,

with leaves obovate to oblong-oblanceolate,

H- Flowers appearing after the leaves.

1. R. arborescens, Torr. (Smooth Azalea.) Branchlets smooth;

leaves obovate, obtuse, very smooth both sides, shining above, glaucous beneath,

the margins bristly-ciliate ; calyx-lobes long and conspicuous , corolla slightly

clammy. (Azalea arborescens, Pursh.)— Mountains of Penn. to N. C. June.

Rose-colored flowers very fragrant.

2. R. visc6suin, Torr. (Clammy A. White Swamp-Hoxeysuckle.)

Branchlets bristly, as well as the margins and midrib of the oblong-obovate

othervj^il^smooth leaves; calyx-lobes minute; corolla clammy, the tube much

longer mtn the lobes. (Azalea viscosa, L.)— Swamps, mostly near the coast,

Canada and Maine, to Fla. and Ark. June, July.— Var. glaucum, Gray.

Leaves paler, often white-glaucous underneath or on both sides, sometimes

rough-hairy. N. Eng. to Va.— Var. xitidum. Gray. Dwarf, with oblan-

ceolate leaves green both sides. Mountains, N. Y. to Va.

A- ^- Flowers appearing before or with the leaves.

3. R. nudiflbrum, Torr. (Purple A. Pinxter-flower.) Leaves

downy underneath ; tube of the corolla scarcely longer than the ample lobes,

slightly glandular. (Azalea nudiflora, L.) — Swamps, Canada to Fla., 111., Mo.,

and Tex. April, May. The showy flowers vary from flesh-color to pink and

purple. There are numberless varieties, some of them with 10 stamens.

4. R. calendulaceum, Torr, (Flame-colored Azalea.) Leaves

hairy; tube of the corolla shorter than the lobes, hairy. (Azalea calendulacea.
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Michx.) — Woods, mountains of Penn. to Ga. May. Covered just when the

leaves appear with a profusion of large orange blossoms, usually turning to

flame-color, not fragrant.

* * Flower-buds of ftwer and early caducous scales; corolla irregular, with

short or hardly any tube, anteriorly divided to the base ; the limb equalling

the 10 stamens and style.

5. R. Rhodora, Don. Young parts sparingly strigose-hairy (1-2° high)

;

leaves oblong, pale, more or less pubescent ; corolla hardly 1
' long, purplish-

rose-color, bilabiate, with the posterior lip 3-lobed, the anterior of 2 oblong-

linear and recurving nearly or quite distinct petals. (Rhodora Canadensis, L.)

— Cool bogs, Xewf. and N. Eng. to mountains of Penn.

§ 2. RHODODENDRON proper. Leaves coriaceous and persistent : stamens

{commonly 10) and style rarely exserted, somewhat declined, or sometimes

equally spreading.

6. R. maximuin, L. (Great Laurel.) Leaves 4-10' long, very

thick, elliptical-oblong or lance-oblong, acute, narroived toward the base^ very

smooth, with somewhat revolute margins; pedicels viscid ; corolla bell-shaped,

r broad, pale rose-color or nearly white, greenish in the throat on t^e upper

side, and spotted with yellow or reddish.— Damp deep woods, rare from Maine

to Ohio, but very common through the AUeghanies from N. Y. to Ga. July.

— Shrub or tree 6 - 35° high. < • ; v:^N;v

7. R. Catawbiense, Michx. Leaves oval or oblong, rmnded at both ends,

smooth, pale beneath (3-5' long); corolla broadly bell-shaped, lilac-purple;

pedicels rusty-downy.— High AUeghanies, Va. to Ga. June. Shrub 3-6°

(rarely 20°) high.

8. R. Lapponicum, Wahl. Dwarf, prostrate in broad tufts (6' high)

;

leaves (-J' long) elliptical, obtuse, dotted (like the branches) with rusty scales;

umbels few-flowered; corolla open bell-shaped, dotted, violet-purple; stamens

5-10.— Alpine summits- of northern N. Y. and N. Eng., to the Arctic Coast.

July. (Arct. Eu. and Asia.)

17. LEDUM, L. Labrador Tea.

Calyx 5-toothed, very small. Corolla of 5 obovate and spreading distinct

petals. Stamens 5 - 10 ; anthers opening by terminal pores. Capsule 5-celled,

splitting from the base upward, many-seeded
;
placentse borne on the summit

of the columella. — Low shrubs, with the alternate entire leaves clothed with

rusty wool underneath, persistent, the margins revolute ; herbage sliglitly fra-

grant when bruised. Flowers white, small, in terminal umbel-like clusters

from large scaly buds ; bracts or scales thin and caducous. (AtjSoj', the ancient

Greek name of the Cistus.)

1. L. latifolium, Ait. Erect, 1-3° high; leaves oblong or linear-ob-

long (1-2' long), mostly V wide, very obtuse; stamens 5-7; capsule oblong,

acutish.— N. Eng. to Penn., Mich., Minn., and northward, in cold bogs and

mountain woods.

L. FALtJSTRE, L., with linear leaves, 10 stamens, and short-oval capsule, is

found in Newfoundland and northwestward. (Eu.)
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18. LEIOPHYLLUM, Pers. Saxd Myrtle.

Calyx 5-parted. Corolla of 5 distinct obovate-obloug petals, spreading

Stamens 10, exserted ; anthers opening lengthwise. Style filiform. Capsule

2 - 3-celled, splitting from the apex downward, many-seeded.—A low much-

branched evergreen, with the aspect, foliage, etc., of the last genus, but the

croAvded leaves sometimes opposite, scarcely petioled. Flowers small, white, in

terminal umbel-like clusters. (Name formed of \e7os, smooth, and (pvWov, leaf.)

1. L. buxifolium, Ell. Shrub 6-10' high; leaves oval or oblong,

smooth and shining, 3 - 6" long.— Sandy pine barrens, X. J. to Fla. May.

19. LOISELEtmiA, Uesv. Alpine Azalea.

Calyx 5-partetl, nearly as long as the bell-shaped and deeply 5-cleft regular

corolla. Stamens 5, not declined, included ; anthers opening lengthwise.

Style short. Capsule ovoid, 2 - 3-celled, many -seeded, 2 - 3-valved ; valves 2-

cleft from the apex
;
placentee borne on the middle of the columella.— A

small depressed shrubby evergreen, much branclied and tufted, smooth, with

coriaceous opposite elliptical leaves, on short petioles, with revolute margins.

Flowers small, white or rose-color, 2 - 5 in a cluster, from a terminal scaly bud

;

scales or bracts thick and persistent. (Named for Loiseleur-Delongchamps, a

French botanist.)

1. L. prOGUmbens, Desv.— Alpine summits of the White Mountains^

N. H., and northward. June. (Eu., Asia.)

20. CLETHRA, Gronov. White Alder.

Calyx of 5 sepals, imbricated in the bud. Corolla of 5 distinct obovate-olx

long petals. Stamens 10, often exserted ; anthers arrow-shaped, erect in the

bud, becoming inverted and opening by basal pores or short slits. Style slen-

der, 3-cleft at the apex. Capsule 3-valved, 3-celled, many-seeded, enclosed in

the calyx.— Shrubs or trees, with alternate serrate deciduous leaves, and white

flow^ers in terminal hoary racemes. Bracts deciduous. {K\ridpa, the ancient

Greek name of the Alder, which this genus somewhat resembles in foliage.)

1. C. alnifolia, L. (Saveet Pepperbush.) Shrub 3- 10° high; /eay^s

wedge-ohovate, sharp/t/ serrate, entire toward the base, prominently straight-

veined, smooth, green both sides , racemes itpn'fjhf, panicled ; bracts shorter than

the flowers : filaments smooth.— Wet copses, ]\Iaiue to Va., near the coast, and

soutliAvard. Covered in July and August with handsome fragrant blossoms.

2. C. acuminata, Michx. A tall shrub or small tree ; leaves oval oi

oblong
,
pointed , thin, finely serrate (3-7' long), pale beneath ; racemes solitari/,

drooping; bracts longer than the flowers; filaments and pods hairy. — Woods
in the AUeghanies, Va. to Ga. July.

21. CHIMAPHILA, Pursh. Pipsissewa.

Petals 5, concave, orbicular, widely spreading. Stamens 1 ; filaments en-

larged and hairy in the middle ; anthers as in Pyrola, but more or less conspic-

uously 2-horned. Style very short, inversely conical, nearly immersed in the

depressed summit of the globular ovary ; stigma broad and orbicular, disk-

shaped, the border 5-crenate. Capsule, etc., as in Pyrola, but splitting from
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the apex doAviiward, the edges of the valves uot woolly.— how, nearly herba-

ceous plauts, with long running underground shoots, and evergreen thick and

shining leaves, somewhat whorled or scattered along the short ascending stems
;

tlie fragrant (white or purjilish) flowers corymbed or umbelled on a terminal

peduncle. (Name from x^*;"") u-inler, and (pi\e(^, to love, in allusion to one of

the popular names, viz., Wintergreen.)

1. C umbellata, Xutt. (Prince's Pixe. Pipsissewa.) Leafy, 4

-

10' liigli ; ledns ire(/</e-l(nircolate, sharply serrate, not s])otfrd : peduncles 4-7

flowered; petals flesh-color; anthers violet.— Dry woods, Xova Scotia to Ga.,

west to the Pacific. June. (Eu.)

2. C. maculata, Pursh. (Spotted Wintergreen.) Leaves ovate-Ian-

ceoJate, obtuse at the liase, remotely toothed, the upper surface variegated icith

white; peduncles 1 - 5-flowered.— Dry woods, N. Eng. to Ga., west to ^linn.

and Miss. June, July.— Plant 3-6' high.

22. MONESES, Salisb. One-flowered Pvrola.

Petals 5, widely spreading, orbicular. Filaments awl-shaped, naked ; an-

thers as in Pyrcjla, but conspicuously 2-liorned. Style straight, exserted ;

stigma large, peltate, with 5 narrow and conspicuous radiating lobes Valves

of the capsule naked. (Flowers occasionally tetramerous.) Scape l-flowere<l.

Otherwise as Pyrola ; intermediate between it and Chimaphila. (Name formed

of fiovos, single, and ^ais, delight, from the pretty solitary flower.)

1. M. grandiflora, Salisb. A small perennial, with the rounded and

veiny serrate tliin leaves (6 - 9" long) clustered at tlie ascending apex of creep-

ing subterranean shoots ; the 1 - 2-bracted scape (2 - 4' high) bearing a white

or rose-colored terminal flower 6" wide. (M. unitlora, Grag.) — Deep cold

woods, Labrador to Penn., Ind., Minn., and westward. June. (Eu.)

23. PYROLA, Touru. Wintergreen. Shin-leaf

Calyx 5-parted, persistent. Petals 5, concave and more or less converging,

deciduous. Stamens 10; filaments awl-shaped, naked: anthers extrorse in

the bud, but in the flower inverted by the inflexion of the apex of the fila-

ment, more or less 4-celled, opening by a pair of pores at the l)lunt or some-

what 2-horned base (by inversion the apparent apex) Style generally long;

stigma 5-lol)ed or 5-rayed. Capsule depressed-globose, .5-lobed, .5-celled, f)

valved from the base upward (loculicidal) ; the valves cobwebby on tlie

edges. Seeds minute, innumerable, resembling sawdust, with a very loose

cellular-reticulated coat.— Low and smooth perennial herbs, with running

subterranean shoots, bearing a cluster of rounded petioled evergreen root

leaves, and a simple raceme of nodding flowers, on an upright more or less

scaJy-bracted scape. (Name a diminutive of Pijrus, the Pear-tree, from some
fancied resemblance in the foliage.)

* Stgle straight, much narrower than the peltate 5-ra>/ed stigma, petals and

stamens erect and connivent ; anthers not narrowed below the oppmngs

1. P. minor, L. Scape 5-10' high-, leaves roundish, slightly crenulate,

thickish, mostly longer than the margined petiole flowers .small, crowded,

white or rose-color; calyx-lobes triangular-ovate, ver\- much shoiter ihau tlie
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nearly globose corolla • sfi/Ie short and inc/nded.— Cold woods, Lab., White

Mts., L Superior, and northward.

2 P. seciinda, L. Subcaulesceut, 3 - 6' high ; leaves ovate, thin, longer

than the petiole, scattered, finely serrate ; racemes dense and spike-like, the

numerous small (greenish-white) flowers all tamed to one side, scarcely nod-

ding; calyx-lobes ovate, very much shorter than the oblong-oval petals; sti/le

lonfj, exserted,— Rich woods. Lab. to Minn., south to Md., and far northward.

July (Eu.)

V'ar pumila, Crray, is a smaller form, with rounded leaves 6" or little

more in diameter, and 3-8-flowered scape.— High peat-bogs, N. Y. to L. Su-

perior, and northward. July, Aug.

* * Stijle stromjlij declined, the apex curved upward, longer than the connivent

or spreading petals ; stigma much narrower than the truncate excavated

ring-like apex of the sfj/le ; anthers contracted below the openings, forming

a short neck ; leaves denticulate or entire.

•*- Petals and leaves acute, the latter ovate, coriaceous.

3. P. OXypetala, C. F. Austin. Leaves ovate, small (8-12" long),

shorter than the slender petiole ; scape (7-8' high) several-flowered ; flowers

on ascending pedicels, not nodding ; calyx-lobes triangular-ovate, acute, short

;

petals lanceolate-oblong, acuminate, greenish ; anthers conspicuously mucro-

nate at the apex, obtusely 2-horned at base, not inverted ; style straightish,

scarcely exserted.— Wooded hill near Deposit, Delaware Co., N. Y. (C. F.

Austin, in 1860). Not since found; probably monstrous.

•t- •*- Petals and leaves orbicular to oblong, veri/ obtuse.

4. p. chlorantha, Swartz. Leaves small (1' long), roundish, thick, dull,

shorter than the petiole; scape fewflowered, naked (.5-8' high); cali/x-lobes

roundish-ovate, very short ; the elliptical petals converging (greenish-white)

;

anther-cells contracted into a distinct neck : style little exserted.— Open woods,

Lab. to Penn., Minn., north and westward. June, July.

5. P. elliptica, Nutt. (Shin-leaf.) Leaves thin and dull, elliptical or

obovate-oval , longer thajn. the margined petiole ; raceme many-flowered ; cahjx~

,'ohes ovate, acute, not one fourth the length of the obovate rather spreading

(greenish-white) petals: anther-cells blunt.— Rich woods, N. Eng. to Md.,

Iowa, Minn., and northward. June.

6. P. rotundifolia, L. Leaves orbicular, thick, shining, usually shorter

tlian the petiole ; scape many-bracted (6- 12' high) , raceme elongated, many-

flowered ; calyx-lobes lanceolate or oblong-lanceolate, acutish, with somewhat

spreading tips, one half or one third the length of the roundish-obovate rather

spreading (chiefly white) petals : anther-cells nearly blunt.— Damp or sandy

woods, throughout the continent, south to N. Ga. Exhibits many varieties,

sucli as : Var. ixcarnXta, DC, with flesh-colored to rose-purple floAvers, and

triangular-lanceolate calyx-lobes. Cold woods and bogs, N. Eng. to Minn.,

and northward. — Var. asarif6lia. Hook., with oblate or round-reniforra

leaves, and shorter ovate calyx-lobes
;

petals flesh- or rose-colored (rarely

white) AVith same range. — Yar. uligin6sa, Gray, witli short broadly

ovate calvx-lobes, subcordate to obovate dull leaves, and rose-colored or pur

|)le flowers Same range. (Eu.)
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24. PTEROSPORA, Nutt. Pine-drops.

Calyx 5-parted, Corolla ovate, urn-shaped, 5-toothed, persistent. Stamens

10; anthers 2-celled, awned on the back, opening lengthwise. Style short;

stigma 5-lobed. Capsule globose, depressed, 5-lobed, 5-celled, loculicidal, but

the valves cohering with the columella. Seeds very numerous, ovoid, taper-

ing to each end, the apex expanded into a broad reticulated wing many times

larger than the body of the seed.—A stout and simple purplish-brown

clammy-pubescent root-parasitic herb (1-2° high); the wand-like stem fur

nished towards the base with scattered lanceolate scales in place of leaves,

above bearing many nodding (white) flowers, in a long bracted raceme.

(Name from irrepou, a wing, and airopd, seed, alluding to the singular wing

borne by tlie seeds.)

1. P. Andromedda, Nutt.— Hard clay soil, parasitic apparently on the

roots of pines, from \V. New Eng. to N. Penn., N. Mich., and westward ; rare

25. SCHWEINITZIA, EU. Sweet Pixe-sap.

Calyx of 5 oblong-lanceolate acute scale-like sepals, erect, persistent. Co-

rolla persistent, bell-shaped, rather fleshy, 5-lobed, slightly 5-gibbous at the

base. Stamens 10; anthers much shorter than the filaments, fixed near the

summit, awnless ; the two sac-shaped cells opening at the top. Capsule ovoid,

5-celled, with a short and thick style, and a large 5-angular stigma. Seeds in-

numerable.— A low and smooth brownish plant, 3-4' high, with the aspect

of Monotropa, scaly-bracted, the flowers several in a terminal spike, at first

nodding, flesh-color, with the fragrance of violets. (Named for the late L. D
von Scliiveinitz.)

1. S. odorata, Ell.— Woods, parasitic on the roots of herbs, Md. (near

Baltimore) to N. C. April.

26. MONOTROPA, L. Ixdiax Pipe. Pixe-sap.

Calyx of 2 - 5 lanceolate bract-like scales, deciduous. Corolla of 4 or 5 sep-

arate erect spatulate or wedge-shaped scale-like petals, which are gibbous or

saccate at the base, and tardily deciduous. Stamens 8 or 10; filaments awl-

shaped ; anthers kidney-shaped, becoming 1-celled, opening across the top.

Style columnar; stigma disk-like, 4-5-rayed. Capsule ovoid, 8- 10-grooved,

4 -5-celled, loculicidal; the very .thick placentae covered with innumerable

minute seeds, which have a very loose coat. — Low and fleshy herbs, tawny,

red(h'sh, or white, parasitic on roots, or growing on decomposing vegetable

matter like a Fun^'us ; the clustered stems springing from a ball of matted

fibrous rootlets, furnished with scales or bracts in place of leaves, 1 -several-

flowered ; the summit at first nodding, in fruit erect. (Name composed of

(xSvos, one, and rp^Tros, turn, from the summit of the stem turned to one side.)

§ 1. MONOTROPA proper. Plant inodorous, l-Jiowered ; calijx of 2-4 ir-

regular scales or bracts; anthers transverse, opening equalli/ bi/ 2 c/n'nks;

sti/le short and thick.

1. M. unifl6ra, L. (Indian Pipe. Corpse-Plant.) Smooth, waxy-

white (turning blackish in drying, 3-8' high); stigma naked.— Dark and

rich woods, nearly throughout the continent. June- Aug. (Asia.)
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.? 2. HYPOPITYS. Plant commonly fragrant; Jloivers several in a scaly

raceme; the terminal one usually 5-merous, the rest S-4-merous; bract-like

sepals mostly as many as the petals ; anthers opening by a continuous line

into 2 very unequal valves ; style longer than the ovary, hollow.

2. M. Hypopitys, L. (Pine-sap. False Beech-drops.) Somewhat
pubescent or downy, tawny, whitish, or reddish (4-12' high); pod globular

or oval; stigma ciliate.— Oak and pine woods, from Canada to Fla., west to

Oregon. June -Aug. (Eu.)

Order 59. DIAPENSlACE^E.

Low perennial herbs or suffruticulose tufted plants, glabrous or nearly

so, with simple leaves, no stipules, regular b-merous Jlowers (^except the 3-

celled ovary), stamens adnate to the corolla and sometim.es monadelphous

(those opposite its lobes when present reduced to staminodia) : pollen sim-

ple ; loculicidal capsule and seeds of Ericaceae.— Flowers solitary or

racemose. Style 1, with 3-lobed stigma. Distinguished from the Eri-

cacese chiefly by the insertion of the stamens upon the corolla.

Tribe I. DIAPENSIE^. Dwarf woody evergreens, with small entire crowded cori-

aceous leaves. Staminodia none ; filaments adnate to the carapanulate corolla up to

the sinuses ; anthers 2-ceUed. Calyx conspicuously bracteolate. Flowers solitary.

1. Pyxidanthera. Flowers sessile on short leafy branchlets. Anther-cells awn-pointed

at base, opening transversely.

2. Diapensia. Flower (or at least fruit) on a scape-like peduncle. Anther-cells blunt,

obliquely dehiscent.

Tribe II. GALACINE.^. Acaulescent, with creeping rootstocks sending np long-

petioled evergreen leaves, and a 1 - several-flowered scape. Staminodia present.

3. Galax. Calyx minutely 2-bracteolate. Stamens monadelphous : anthers 1 celled.

1. PYXIDANTHERA, Michx.

Sepals thin. Anther-cells awn-pointed at base, opening by a strictly trans-

verse line. Otherwise much as in Diapensia. — Prostrate and creeping, with

narrowly oblanceolate and awl-pointed leaves, mostly alternate on the sterile

branches and somewhat hairy near the base. Flowers solitary and sessile,

very numerous, white or rose-color. (Name from Trv^is, a small box, and

audrjpa, anther, the anther opening as if by a lid.)

1. P. barbulata, Michx. (Flowerixg Moss. Pyxie.) Leaves 3"

long.— Sandy pine barrens of N. J. to N. C. April, May.

2. DIAPENSIA, L.

Calyx of 5 concave imbricated coriaceous sepals. Corolla bell-shaped, 5

lobed; lobes rounded. Filaments broad and flat, adherent to the corolla up

to the sinuses, short ; anthers adnate, of 2 ovoid pointless cells, diverging be-

low, each opening therefore by a transverse-descending line. Capsule, enclosed

in the calyx, cartilaginous ; cells few-seeded. — Alpine, growing in very dense

convex tufts, with the stems imbricated below with cartilaginous narrowly

spatulate mostly opposite leaves, terminated by a scape-like 1-flowered pe-

duncle, 3-bracted under the calyx. Corolla white (^' wide). (Said to be an
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ancient Greek name of the Sanicle, of obscure meaning, strangely applied bv

Lmnieus to this plant.)

I . D. Lapponica, L. Leaves 3 - 5" long ;
peduncle at length 1-2' long.

-Alpine summits of N. Eng. and N. Y., and northward to Lab. and the

irctic coast. July. (Eu., Asia.)

3. GALAX, L.

Calyx 5-parted, imbricate, persistent. Petals 5, hypogyuous, obovate-spat-

ulate, rather erect, deciduous. Filaments united in a 10-toothed tube, slightly

cohering with the base of the petals, the 5 teeth opposite the petals naked,

the alternate ones shorter and bearing roundish 1 -celled anthers, which open

across the top. Style short , stigma 3-lobed. Capsule ovoid, 3-celled ; colu-

mella none. Seeds numerous, the cellular loose coat tapering to each end.—
Evergreen herb, with a thick matted tuft of scaly creeping routstocks, beset

with fibrous red roots, sending up round heart-shaped crenate-toothed and

veiny shming leaves (about 2' wide) on slender petioles, and a slender naked

scape, 1 -2° high, bearing a wand-like spike or raceme of small and minutely-

bracted white flowers. (Name from yd\a, mi/k,— oi no conceivable applica-

tion to this plant.)

1. G. aphylla, L — Open woods, Va. to Ga. June.

Order 60. PLUMBAGINACE^E. (Leadwort Family.)

Maritime herbs, iviih regular o-merous Jlotvers, a plaited calyx, the 5 sta-

mens opposite the separate petals or the lobes ofthe corolla, and the free ovary

one-celled, with a solitary ovule hanging from a long cord -which rises from

the base of the cell.— Only the Statj'ce.e or Marsh-Rosemary Tribe
is represented in our region, in gardens by the Thrift (ylnner/a vulgaris),

on the coast by a single species of

1. S TA T I C E, Tourn. Sea-Lavender. Marsh-Rosemary.

Flowers scattered or loosely spiked and 1 -sided on the branches, 2 - 3-bracted.

Calyx funnel-form, dry and membranaceous, persistent. Corolla of .5 nearly or

quite distinct petals, with long claws, the .5 stamens severally attached to their

bases. Styles .5, rarely 3, separate. Fruit membranous and indehiscent, in

the bottom of the calyx. Embryo straight, in mealy albumen.— Sea-side per-

ennials, with thick and stalked radical leaves ; the naked flowering stems or

scapes branched into panicles {'STariKT], an ancient name given to this or some

other herb, on account of its astringeucy )

1. S. Limonium, L. Root thick and woody, very astringent; leaves

oblong, spatulate or obovate-lanceolate, 1 -ribbed, tipped with a deciduous bristly

point, petioled ; scape much-branched, corymbose-panicled (1-2° high) ; spike-

lets 1 - 3-flowered ; flowers lavender-color ; calyx-tube hairy on the angles, the

lobes ovate-triangular, with as many teeth in the sinuses. (Eu.)

Var. Caroliniana, Gray, the plant of the Northern States, has more erect

branches, rather panicled inflorescence with at length scattered flowers, and

very acute or acuminate calyx-lobes.— Salt marshes ahjug the coas^., from

Lab- to Tex. Aug., Sept.
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Order 61. PKIMULACE^:. (Piumrose Family.)

Herbs, with simple leaves, and regular perfect Jiowers, the stamens as

many as the lobes of the monopetalous {rarely polypetalous) corolla ana

inserted opposite them (on the tube or base), and a 1-celled ooary ivith 6

central free placenta rising from the base, bearing several or inany seeds. —
Calyx free from the ovary, or in Samolus partly coherent. (Corolla none

in Glaux.) Stamens 4 or 5, rarely 6 or 8. Style and stigma one. Seeds

with a small embryo in tleshy albumen. Ovules amphitropous, except

in Tribe I.

Tribe I. HOTTONIE^. Ovary wholly free , ovules anatropous. Aquatic ; immersed

leaves pectinate.

1. Hottonia. Corolla short salver-form. Flowers verticillate and racemose.

Tribe II. PKIMUL.EJE. Ovary wholly free.

* Steniless , leaves all in a cluster from the root ; capsule dehiscent by valves or teeth.

2. Dodeeatheon. Corolla reflexed, 5-parted. Stamens exserted, counivent in a cone.

3. Primula. Corolla funnel-form or salver-shaped, open at the throat. Stamens included.

4. Aiidrosace. Corolla short, very small, constricted at the throat. Stamens included.

* * Stems leafy ; corolla rotate (none in Glaux) ; leaves entire,

-t- Capsule dehiscent vertically by valves or irregularly, mostly globose.

5 Trientalis. Corolla mostly 7-parted. Stem leafy only at the summit.

6. Steironema. Corolla 5-parted. Five slender staminodia between the fertile stamens.

7. Lysimachia. Corolla 5-6-parted or .5-6-petalled. Staminodia none. Leaves dotted

8. Glaux. CoroUa none ; the calyx petal-like. Flowers axillary.

1- -I- Globose capsule circumscissile, the topfnlling off as a lid ; flowers axillary.

9. Anajfallis. Corolla longer than the calyx, 5-parted. Leaves opposite.

10. Centunciilus. Corolla shorter than the calyx, 4-5-cleft. Leaves alternate.

Tribe III. SAMOL.E.iE. Ovary connate at base with the base of the calyx.

11. Sainoliis. Corolla bell-shaped, with 5 staminodia in the sinuses. Flowers racemose.

1. HOTTONIA, L. rEAiHERFOiL. Water Violet.

Calyx 5-parted, the divisions linear. Corolla salver-shaped, with a short

tube , limb 5-parted. Stamens 5, included. Capsule many-seeded, 5-valved

;

the valves cohering at the base and summit. Seeds anatropous.— Aquatic

perennials, with pectinate immersed leaves, and the erect hollow flower-stems

almost leafless. Flowers white or whitish, whorled at the joints, forming an

interrupted raceme. (Named for Py-qf. Hoftnn, a botanist of Leyden.)

1. H. inflata, Ell. Leaves dissected into thread-like divisions, scattered

on tlie floating and rooting stems, and crowded at the base of the cluster of

peduncles, which are strongly inflated between the joints (often as thick as

one's finger)
;
pedicels short.— Pools and ditches, Mass. to S. Ind., and soutb

to the Gulf. June - Aug.

2. DODECATHEON, L. American Cowslip.

Calyx deeply 5-cleft, the divisions lanceolate, reflexed. Corolla with a very

short tube, thickened throat, and 5-parted reflexed limb ; the divisions long

and narrow. Filaments short, mouadelphous at base ; anthers long and linear,

approximate in a slender cone.— Perennial smooth herb, with fibrous roots, a

cluster of oblong or spatulate leaves, and a simple naked scape, involucrate
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with small bracts at the summit, bearing an ample uinl)el of showy flowers,

nodding on slender pedicels. Corolla rose-color, or sometimes white. (Name

from SuSeKa, twelve, and Q^oi, gods, given hy Pliny to the primrose, which was

believed to be under the care of the superior gods.)

1. D. Meadia, L. (8iiootixg-Stak.) Rich woods, Penn and Md. to

Wise, soutli to (ja. and Tex. May, June.— Very handsome in cultivation.

3. PRIMULA, L. Primrose. Cowslip.

Calyx tubular, angled, 5-cleft. Corolla salver-shaped, enlarging above the

insertion of the stamens ; the 5 lobes often notched or inversely heart-shaped.

Stamens 5, included. Capsule many-seeded, splitting at the top into 5 valves

or 10 teeth.— Low perennial herbs, producing a tuft of veiny leaves at the

root, and simple scapes, bearing the flowers in an umbel. (Name a diminu-

tive oi primus, ivom. the flowering of the true Primrose in early spring.)

1. P. farinosa, L. (Bird's-eye Primrose.) Scape 3- 10' high; leaves

elliptical or obovate-lanceolate, denticulate, the lower side and the 3 - 20-flo\\ -

ered involucre, etc., covered with a white mealiness, at least when young

;

corolla pale lilac with a yellow eye. — Maine to N. shore of L. Superior, and

northward. June, July. (Eu., Asia.)

2. P. Mistassinica, Michx. Scape 2-6' high ; leaves spatulate or

wedge-oblong, thin and veiny, not meal// ; involucre 1 - 8-flowered ; lf)bes of the

flesh-colored corolla broadly and deeply obcordate.— Wet l)anks and shores,

northern N. Eng. and N. Y. to L. Superior, and northward. May. (Eu.)

4. AND ROSACE, Tourn.

Calyx 5-cleft; tube short. Corolla salver-shaped or funnel-form, the tube

shorter than the calyx, contracted at the throat; limb 5-parted. Stamens and

style included. Capsule 5-valved.— Small herbs, with clustered root-leaves,

and very small solitary or umbelled flowers. (.An ancient Greek name of a

polyp, formerly believed to be a plant.)

I. A. OCCidentalis, Pursh. Smoothish annual; scapes diffuse (2-4'

high), many-flowered ; leaves and leaflets of the involucre oblong-ovate, entire,

sessile ; calyx-lobes leafy, triangular-lanceolate, longer than the (white) corolla.

— Bare hills, from Minn, to 111. and Ark., and west to the mountains.

5. TRIENTALIS, L. Chickweed-Wixtercheex.

Calyx mostly 7-parted; the divisions linear-lanceolate, pointed. Corolla

mostly 7-parted, spreading, flat, without tube. Filaments slender, united iu a

ring at the base ; anthers oblong, revolute after flowering. Capsule few-seetled.

— Low and smooth perennials, with simple erect stems, bearing a few alternate

usually minute and scale-like leaves below, and a whorl of thin veiny leaves at

the summit. Peduncles one or more, very slender, bearing a delicate white and

star-shaped flower. (A Latin name, meaning the third part of a foot, alluding

to the height of the plant.)

1. T. Americana, Pursh. (Star-flo-wer.) Spreading by very slender

eh)ngated rootstocks ; leaves elongated-lanceolate, tapering to both ends
;
petals

finely pointed.— Damp cold woods, from Lab. to Minn., south to N. Ind., and

the mountains of Va. May.— Rootstocks often 1 -2° long {Hitchings).
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6. STEIRONEMA, Raf.

Calyx 5-parted Corolla rotate, with no proper tul)e, deeply 5-parted, the

sinuses rounded ; divisions ovate, cus])idate-pointed, erose-denticulate above,

each separately involute around itf rtamen. Filaments distinct or nearly so

on the ring at base of corolla, alternating with 5 subulate staminodia ; anthers

linear. Capsule 10-20-seeded.— Leafy-stemmed perennials, glabrous except

the ciliate petioles, not punctate, the leaves all opposite, but mostly in seeming-

whorls on the flowering branches. Peduncles slender, axillary, bearing yellow

flowers. (From (rrexpos, sterile, and vTjfxa, thread, referring to the staminodia.)

1. S. Ciliatum, Raf. Stem erect (2-4° high); leaves lanceolate-ovate

(2 -G' long), tapering to an acute point, rounded or heart-shaped at base, all on

long and fringed petioles; corolla longer than the calyx. (Lysimachia ciliata,

L.) — Low grounds and thickets, common. July.

2. S. radicans, Gray. Stem slender, soon reclined, the elongated branches

often rooting in the mud ; leaves ovate-lanceolate, mostl'j rounded at base, on

s'ender petioles ; corolla about the length of the cal\ x. (Lysimachia radicans,

Hook.) — Swampy river-banks, W. Va. to Ark. and La.— Leaves and flowers

nearly one half smaller than in the last.

3. S. lanceolatunij Gray. Stem erect (\0' -2^ high) ; leaves lanceolate,

farijing to ohiung and linear, narrowed into a short margined petiole or tapering

base, or the lowest short and broad on long petioles. (Lysimachia lanceolata,

Walt.)— how grounds and thickets, Ont. to Fla. , the Dakotas, and Tex.

Polymorphous ; the" extremes are var. hybridum, Gray, with cauline leaves

from oblong to broadly linear, common north and west, — and var. ANGUSTI-

FOLIUM, Gray, with stems more branched, a span to 2° high, and the cauline

'eaves linear, acute at both ends, more sessile, 1 - 2" broad ; mainly southward.

4. S. longifolium, Gray. Stem erect, 4-angled, slender (1-3° high),

often branched below; slem-lcaves sessile, norroivlg linear, elonqated (2-4'

long, 2-3" wide), smooth and shining, rather rigid, obtuse, the margins often

a little revolute, the veins obscure ; the lowest oblong or spatulate ; corolla

(8-9'' broad) longer than the calyx, the lobes conspicuously pointed. (Lysi-

machia longifolia, Pursh.) — Banks of streams, from western N. Y. to Va.,

Minn., and Iowa- July - Sept.

7o LYSIMACHIA, Tourn. Loosestrife.

Calyx 5 - 6-parted, Corolla rotate, the divisions entire, convolute in bud.

Filaments commonly monadelphous at base ; anthers oblong or oval ; stand

nodia none. Capsule few -several-seeded.— Leafy-stemmed perennials, with

herbage commonly glandular-dotted- {In honor of King Lijsimachus,OT from

\vais, a release from , and /uidxv> strife.)

§ 1. LYSIMACHIA proper. Corolla yellow, rotate, and very deephj parted,^

and with no teeth between the lobes; stamens more or less monadelphous, o^en

unequal ; leaves opposite or whorled, or some abnormally alternate.

* Flowers (middle-sized) in a terminal leafy panicle; corolla without marks.

L, VULGARIS, L.,a coarse and tall European species, pubescent and branch
ing. with ovate-lanceolate distinctly petioled leaves, and glandular filament?

united to near the middle.— Naturalized iu a few places in E. Mass.
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* * Floicers [small) in a viryate terminal raceme or in the upper axils; corolla

dark-dotted or streaked ; Jilaments conspicuousl 1/ monadelphous, unequal.

1. L. quadrifolia, L. Somewhat hairy; stem simple (1-2'^ iiigh);

leaves ichorled iu fours or fives (sometimes iu twos, threes, or sixes, rarely only

opposite or partly alternate), ovate-lanceolate
;
jlowers on long capillary pe-

duncles from the axils of the leavs ; lobes of the corolla ovate-oblong. —
Moist or sandy soil, N. Brunswick to Minn., and Ga. June.

2. L. Stricta, Ait. Stems 1-2° high, often bearing oblong or moniliform

bulblets in the axils ; smootli, at length ])ranched, very leafy ; leaves opposite

or rarely alternate, lanceolate, acute at each end
; fluicers on slender pedicels

in a loHf/ raceme (5-12'), leafy at base; lobes of the corolla lance-oblong.

—

Low grounds, Newf. to Minn., Ark., and N. Ga. June- Aug.

* * * Flowers (rather large) solitary in the axils of ordinarij leaves; corolla

not dark-dotted nor streaked ; filaments slightlij monadelphous.

L. nu3iml'lXria, L. (Moxeywort.) Smooth: stems trailing and creep-

ing; leaves roundish, small, short-petioled
;
peduncles axillary, 1-flowered;

divisions of the corolla broadly ovate, obtuse, longer than tlie lance-ovate calyx-

lobes and stamens. — Escaped from gardens into damp ground in some places.

July -Sept. (Nat. from P^u.)

§2. NAUMBURGIA. Corolla very deeply 5- (or 6-7-) parted into linear

divisions (somewhat purplish-dotted), with a small tooth in each sinus ; fila-

ments distinct, equal ; leaves opposite, the lowest scale-like.

3. L. thyrsiflora, L. (Tufted Loosestrifl.) Smooth ; stem simple

^1 -2° high) ; all but the lower leaves lanceolate, the axils of one or two middle

pairs bearing short-peduncled head-like or spike-like clusters of small light

yellow flowers.— Cold swamps, from Penn. to S. 111., Iowa, and northwest-

ward. June, July. (Eu.)

8. GL A trX, Tourn. Sea-Milkwort.

Calyx bell-shaped, 5-cleft ; lobes ovate, petal-like. Corolla wanting. Sta-

mens 5, on the base of the calyx, alternate with its lobes. Capsule 5-valved,

few-seeded.—A low and leafy fleshy perennial, Avith opposite oblong and entire

sessile leaves, and solitary nearly sessile (purplish and white) flowers in their

axils. (An ancient Greek name, from yXavKos, sea-green.)

1. G. maritima, L.— Sea-shore of X. Eng. from Cape Cod northward.

Also in subsaline soil, Minn, to Xeb., and westward. June. (Eu.)

9. ANAGALLIS, Tourn. Pimpernel.

Calyx 5-parted. Corolla wheel-shaped, with almost no tube, .5-parted, longer
than the calyx ; the divisions broad. Stamens 5 ; filaments bearded. Capsule
membranaceous, circumscissile, the top falling off like a lid, many-seeded.

—

Low, spreading or procumbent herbs, mostly annuals, with opposite or whorled
entire leaves, and solitary flowers on axillary peduncles. (The ancient Greek
name, probably from avd, again, and aydWcc, to delight in.)

A. ARVExsis, L. (Co.MMOx PiMPERNEL.) Leaves ovate, sessile, shorter

than tlie peduncles
;

petals ol)ovate, obtuse, fringed with minute teeth or

stalked glands. — Waste sandy fields. June - Aug. — Flowers variable in

size, scarlet, sometimes purple, blue, or white, quickly closing at tlie approach
of bad weather; wlience the English popular name of "Poor Man's Weather
fjlass.' (Nat. from Ku.)

15
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10. CENTUNCULUS, Dill. Chaffweed.

Calyx 4 - 5-parted. Corolla shorter than the calyx, 4 - 5-cleft, wheel-shaped,

with au uru-shaped short tube, usually withering on the summit of the pod

(which is like that of Anagallis). Stamens 4 or 5 ; filaments beardless.

—

Small annuals, with alternate entire leaves, and solitary inconspicuous flowers

in their axils. (Derivation obscure.)

1. C. minimus, L. Stems ascending (2-6'long) ; leaves ovate, obovate,

or spatulate-oblong ; flowers nearly sessile, the parts mostly in fours.— Low
grounds, from 111. and Minn, to Fla. and Tex., and westward. (Eu.)

11. SAMOLUS, Tourn. Water Pimpernel. Brook-weed,

Calyx 5-cleft ; the tube adherent to the base of the ovary. Corolla somewhat

bell-shaped, .5-cleft, commonly witli 5 sterile filaments in the sinuses. True

stamens 5, on the corolla-tube, included. Capsule globose, .^-valved at the sum-

mit, many-seeded.— Smooth herbs, with alternate entire leaves, an(J small

white racemed flowers. ("According to Pliny, an ancient Druidical name.")

1. S. Valerandi, L. Stem erect (6-12' high), leafy; leaves obovate

or spatulate, the basal rosulate ; bracts none ; slender pedicels ascending,

bracteolate in the middle. (Eu.) — Var. Americanus, Gray. More slen-

der, becoming diffuse ; racemes often panicled, the pedicels longer and spread-

ing.— Wet places, through the U. S. June - Sept.

Order 62. SAPOTACE^E. (Sapodilla Family.)

Trees or shrubs, mostly with a milky juice, simple and entire alternate

leaves {often rusty-downy beneath^, small and perfect regular flowers usu-

ally in axillary clusters ; the calyx free and persistent ; the fertile stamens

commonly as many as the lobes of the hypogynous short corolla and oppo-

site them, inserted on its tube, along with one or more rows of appendages

and scales {or sterile stamens)^ anthei's turned outward; ovary 4-12-

celled, ivith a single anatropous ovule in each cell ; seeds large.— Albumen

mostly none ; but the large embryo with thickened cotyledons. Style

single, pointed. — A small, mostly tropical order, producing the Sapo-

dilla or Star-apple, and some other edible fruits.

1. BUMELIA, Swartz.

Calyx 5-parted. Corolla 5-cleft, with a pair of internal appendages at each

sinus. Fertile stamens 5 ; anthers arrow-shaped. Sterile stamens 5, petal-

like, alternate with the lobes of the corolla. Ovary 5-celled. Fruit small,

resembling a cherry, black, containing a large ovoid and erect seed, Avith a

roundish scar at its base. — Flowers small, white, in fascicles from the axils of

the leaves. Branches often spiny. Leaves often fascicled on short spurs.

Wood very hard. (The ancient name of a kind of Ash.)

I. B. lycioides, Pers. (Southern Buckthorn.) Spiny (10-25° high)
;

leaves icedge-ohlong varying to oral-lanceolate, with a tapering base, often acute,

reticulated, nearly glabi'ous (2-4' long); clusters densely many-fowered, gla-

brous , fruit ovoid.— Moist ground, Va. to S. 111., Fla., and Tex. May, June.
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2. B. lanuginosa, Pers. Spiuy (10-40° high); leaves ohlong-ohovate 01

Tedge-ohovate, n(sti/-ivoo/li/ beneath, obtuse (1^-3' long) ; clusters 6 - \2-Jloicered.

oubesceut ; fruit globular.— Woods, S. 111. to Fla. aud Tex. July.

Order 63. EBENACE.E. (Ebony Family.)

Trees or shrubs^ with alternate entire leaves, and poh/gamous regular Jloic-

ers which have a calyx free from the 3 - ] '2-celled ovary ; the stamens 2-4

times as many as the lobes of the corolla, often in pairs before them, theii-

anthers turned inward, and the fruit a several-celled berry. Ovules 1 or 2,

suspended from the summit of each cell. Seeds anatro})ous, mostly single

in each cell, larfi;e and flat, with a smooth coriaceous integument ; the

embryo shorter than the hard albumen, with a long radicle and flat coty-

ledons. Styles wholly or partly separate. — AVood hard and dark-

colored. No milky juice. — A small family, chiefly tropical.

1. DIOSPYKOS, L, Date-Plum. Persimmon.

Calyx 4 - 6-lobed. Corolla 4 - 6-lobed, convolute iu the bud. Stameus com-

monly 16 in the sterile flowers, and 8 in the fertile, in tlie latter imperfect.

Berry large, globular, surrounded at base by the thickish calyx, 4 - 8-celled,

4 - 8-seeded. — Flowers dioeciously polygamous, the fertile axillary aud solitary,

the sterile smaller and often clustered. (Name, Ai'js, ofJorc, and irvpos, grain.)

1. D. Virginicina, L. (Common Persimmon.) Leaves thickish, ovate-

oblong, smooth or nearly so ; peduncles very short ; calyx 4-parted ; corolla

pale yelloAv, thickish, between bell-shaped and urn-shaped, 6 -8" long iu the

fertile flowers, much smaller in the sterile ; styles 4, two-lobed at the apex

;

ovary 8-celled. — Woods and old fields, K. I. and N. Y. to Iowa, and south

to Fla. and La. June. — Tree 20-70° high, with very hard blackish wood
;

plum-like fruit T in diameter, exceedingly astringent when green, yellow

when ripe, and sweet aud edible after exposure to frost.

Order 64. STYKACACE^E. (Storax Family.)

Shi'ubs or trees, with alternate simple leaves destitute ofstipules, and per-

fect regular flowers ; the calyx either free or adherent to the 2 - 5-celled

ovary; the corolla of -^ - H petals, commonly more or less united at base;

the stamens twice as many as the petals or more numerous, monadelphous

or polyadelphous at base ; style 1 ;
fruit dry or drupe-like, 1 - 5-celled, the

cells commonly 1-seeded. — Seeds anatropous. Embryo nearly the length

of the albumen ; radicle slender, as long as or longer than the flat cotyle-

dons. Corolla hypogynous when the calyx is free ; the stamens adherent

to its base. Ovules 2 or more in each cell. — A small family, mostly of

warm countries, comprising two very distinct tribes.

Tribe I. STYRACE^. Calyx 4 - S-toothed or entire. Stamens 2-4 times as many
as the petals, in one series : anthers linear or oblong, adnate, introrse. Cotyledons flat.

— Flowers white, handsome. Pubescence soft and stellate.

L Styrax. Calyx coherent only witli the base of the 3-<;elled ovary. Corolla mostly

5-parted. Fruit 1-eelled, 1-seeded.
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'2. Halesia. Calyx coherent with the whole surface of the 2-4-celled ovary, which is

2-4-winged and 2-4-celled in fruit. Corolla 4-lobed.

Tribe II. SYMPI^OCINE^. Calyx 5-cleft, imbricate. Stamens in several series;

anthers short, innate. Embryo terete. Fh^wers yellow. Pubescence simple.

3. Syinplocos. Calyx coherent. Petals 5, united merely at the base.

1. STYRAX, Touru. Storax.

Calyx truncate, somewhat 5-toothed, the base (in our species) coherent with

the base of the 3-celled niauy-ovuled ovary. Corolla 5-parted (rarely 4-8-

parted), large ; the lobes mostly soft-downy. Stamens twice as many as the

lolies of the corolla ; filaments flat, united at the base into a short tube ; anthers

linear, adnate. Fruit globular, its base surrounded by the persistent calyx,

1-celled, mostly 1-seeded, dry, often 3-valved. Seed globular, erect, with a hard

coat.— Shrubs or small trees, with commonly deciduous leaves, and axillary

or leafy-racemed white and sliowy flowers on drooping peduncles; produced

in spring. Pubescence scurfy or stellate. (The ancient Greek name of the

tree which produces storax.)

1. S. grandifolia, Ait. Shrub 4-12° high; leaves obovate, acute or

pointed, ichite-tomentuse beneath (3-6' long)
;
Jlowers mostli/ in elongated ra-

cemes ; corolla (^ long) convolute-imbricated in bud.— ^yoods, S. Va. to Fla.

2. S. pulverulenta, Michx. Shrub 1-4° high ; leaves oval or obovate

(1 or 2' long), above sparingly piiberident, and scurfn-tomentose beneath ; flowers

(^" long) 1-3 together in the axils and at the tips of the branches, fragrant.—
Low pine barrens, S. Va. to Fla. and Tex.

3. S. Americana, Lam. Shrub 4-8° high; leaves oblong, acute at

both ends (1 -3' long), smooth, or bareli/ pnlverident beneath ; flowers axillarij

or in 3-4flowered racemes {\' long); corolla valvate in the bud.— Along

streams, Va. to Fla., La., and Ark.

2. HAXilBSIA, Ellis. Snowdrop or Silvek-bell-Tree.

Calyx inversely conical, 4-toothed ; the tube 4-ribbed, coherent with the 2 -

4-celled ovary. Petals 4, united at base, or oftener to the middle, into an open

bell-shaped corolla, convolute or imbricated in the bud. Stamens 8-16; fila-

ments united into a ring at base, and usually a little coherent with the base

of the corolla ; anthers linear-oblong. Ovules 4 in each cell. Fruit large and

dry, 2-4-winged, within bony and 1- 4-celled. Seeds single, cylindrical.

—

Shrubs or small trees, with large and veiny pointed deciduous leaves, and

showy white flowers, drooping on slender pedicels, in clusters or short ra-

cemes, from axillary buds of the preceding year. Pubescence partly stellate

(Named for Stephen Hales, author of Vegetable Statics, &c.)

1. H. tetraptera, L. Leaves oblong-ovate; fruit 4-winged, 1^' long.

—

Banks of streams, W. Va,. to 111., south to Fla.

3. SYMPLOCOS, Jacq. Sweet-Leaf.

Calyx 5-cleft, the tube coherent with the lower part of the 3-celled ovary.

Petals .5, imbricated in the bud, lightly united at base. Stamens very nume-

rous, in 5 clusters, one cohering with the base of each petal ; filaments slen-

der; anthers very short. Fruit drupe-like or dry, mostly 1-celled and 1-seeded
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— Shrubs or small trees, the leaves toninionly turning ye/lowish in drying,

and furnishing a yellow dye. Flowers in axillary clusters or racemes, yellow.

(Name (r6/unr\oKos, connected, from the union of the stamens.)

I- S. tinct6ria, L'Her (IIorse-Slgah, &c.) Leaves elongated-ohlong,

acute, ol)sciirely toothed, thickish, almost })ersistent, niinutelv pubescent and
pale beneath ('5 - 5' long) ; flowers 6-14, in close and bracted clusters, odor-

ous. — Rich ground, Del. to Fla. and La. April.— Leaves sweet, greedilv

eaten by cattle.

Order 65. OLEACE^]. (Olive Family
)

Trees or sknihs, ivith opposite and pinnate or simple leaves, a A-cle/l (or

sometimes obsolete) cali/x, a regular A-cleft or nearly or quite A-petalous

corolla, sometimes apetalous ; the stamens only 2 {rarely or accidentally 3

or 4) ; the ovary 2-celled, with 2 {rarely more) ovules in each cell. — Seeds

anatropous, with a large straight embryo in hard fleshy albumen, or

without albumen.— The Olive is the type of the true Oleacea?, to which

belongs the Lilac (Syrinya), etc.; and the Jessamine {Jasminum) rep-

resents another division of the order.

Tribe I. FKAXINE^. Fruit dry, indehiscent, winged, a samara. Leaves pinnate.

1. Fraxinus. Flowers dioecious, mostly apetalous, sometimes also without calyx.

Tribe II. OLEINE^. Fruit, a drupe, or rarely a berry. Leaves simple.

2. Forestiera. Flowers apetalous, dioecious or polygamous, from a scaly catkin-like bud.

Stamens 2 - 4.

3. Chionanthus. Flowers complete, sometimes polygamous. Calyx and corolla 4-meron8,

tlie latter with long and linear divisions.

4. Ligrustrum. Corolla funnel-ftirm, 4-cleft, the tube longer than the calyx.

1. FRAXINUS, Tourn. A.sh.

Flowers polygamous or (in our species) dioecious. Calyx small and 4-cleft,

toothed, or entire, or obsolete. Petals 4, or altogether wanting in our species.

Stamens 2, sometimes 3 or 4 ; anthers linear or oblong, large. Style single;

stigma 2-cleft. Fruit a 1 - 2-celled samara or key-fruit, flattened, winged at

the apex, 1 - 2-seeded Cotyledons elliptical; radicle slender.— Light timber-

trees, with petioled pinnate leaves of 3-1.5 either toothed or entire leaflets;

the small flowers in crowded panicles or racemes from the axils of last year's

leaves. (The classical Latin name.)

* Leaflets pet lolnlate ; anthers linear-oblong ; calyx small, persistent.

*- Fruit icinged only at the upper part of the terete or nearly terete body.

1. F. Americana, L. (White Ash.) Branchlets and petioles glabrous ;

leaflets 7-9, ovate- or lance-oblong, pointed, pale and either smooth or pubes-

cent underneath, entire or sparingly serrate or denticulate; /rw/f (about 1^'

long) marginless below, abruptly ddated into a lanceolate, olilanceolate, or icedge-

linear iving 2 or 3 times as long as the terete cylindraceous body.— Rich or

moist woods, common from the Atlantic to Minn., E. Neb. and Kan. April,

May.— A large and very valuable forest tree, with gray furrowed bark, smooth

gray branchlets and rusty-colored buds. Monoecious flowers rarely occur.
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•^ ++ Bodji offruit more slender, tapering fjradiKi/li/ from summit to base, more

or less margined upward hij the decarrent wing.

2. F. pubeseens, Lam. (Ked Ash.) Branchlets and petioles i-elrett/-

puhescent ; leaflets 7-9, ovate or oblong-lanceolate, taper-pointed, almost en-

cire, pale or more or less pubescent beneath
;
fruit H-2' long, the edges gradu-

ally dilated into the linear or spatulate wing.— Low grounds, throughout our

range ; rare west of Ohio.— Tree of middle or large size ; inner face of outer

bark of the branches red or cinnamon-color when fresh.

3. F. viridis, Michx. f. (Greex Ash.) Glabrous throughout; leaflets

.5 - 9, ovate or oblong-lanceolate, often wedge-shaped at the base and serrate

above, bright green both sides ; fruit much as in n. 2.— Along streams ; com-

mon. — Intermediate forms occur with paler leaves somewhat pubescent be-

neath. A small or middle-sized tree.

-t- -1- Fruit with compressed and wing-margined body.

4. F. platycarpa, Michx. (Water-Ash.) Branchlets terete, glabrous

or pubescent ; leaflets 5-7, ovate or oblong, acute at both ends, short-stalked

;

fruit broadly winged (not rarely 3-winged), oblong (9" wide), with a tapering

base.— Deep river-swamps, Va. to La. March. Tree of middle size.

5. F. quadrangulata, Michx. (Blue Ash.) Branchlets square, at

least on vigorous shoots, glabrous; leaflets 7 -9, short-stalked, oblong-ovate

or lanceolate, pointed, sharply serrate, green both sides
;
fruit narrowly oblong,

blunt, and of the same width at both ends, or slightly narrowed at the base, often

notched at the apex (1|' long, 3-4" wide). — Dry or moist rich woods, Ohio

to Mich, and Minn., south to Teuu. — Large timber tree, the inner liark yield-

ing a blue color to water.

* * Lateral leaflets sessile ; anthers short-oblong ; flowers wholly naked.

6. F. sambucifdlia, Lam. (Black Ash.) Branchlets and petioles

glabrous; leaflets 7-11, oblong-lanceolate, tapering to a point, serrate, ob-

tuse or rounded at the base, green and smooth both sides, when young with

some rusty hairs along tlie midrib ; fruit liuear-oblong or narrowly elliptical,

blunt at both ends.— Swamps and wet banks, N. Scotia to Minn., south to

Va. and Mo.— Small or middle-sized tree, with very tough and fissile wood.

Bruised foliage exhales the odor of Elder.

2. FORESTIERA, Poir.

Flowers dioecious, crowded in catkin-like scaly buds from the axils of last

year's leaves, imbricated with scales. Corolla none. Calyx of 4 minute se-

pals. Stamens 2-4 ; anthers oblong Ovary ovate, 2-celled. with 2 pendulous

ovules in each cell ; style slender; stigma somewhat 2-lobed. Drupe small,

ovoid, 1-celled, 1-seeded.— Shrubs, with opposite and often fascicled deciduous

leaves and small flowers. Fertile peduncles short, 1 - 3-flowered. (Named for

M. Forestier, a French physician.)

L F. acuminata, Poir. Glabrous, somewhat spinescent, 5- 10° high;

leaves thin, oblong-ovate or ovate-lanceolate, acuminate at both ends, often

serrulate ; drupe elongated-oblong, usually pointed.— Wet river banks, S. W-

Ind. to Mo., south to Tex. April,
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3. CHIONAWTHUS, L. Fringe-tree.

Calyx 4-parted, very small, persistent. Corolla of 4 long and linear petals,

which are barely united at base. Stamens 2 (rarely 3 or 4), on the very base

of the corolla, very short. Stigma notched. Drupe fleshy, globular, becoming

1-celled, 1 -3-seeded.— Low trees or shrubs, with deciduous and entire petioled

leaves, and delicate flowers in loose and drooping graceful panicles, from lat-

eral buds. (Name from x"^". snow, and &uQos, blossom, alluding to the light

and snow-white clusters of flowers.)

1. C. Virginica, L. Leaves oval, oblong, or obovate-lanceolate ; flowers

on slender pedicels; petals 1' long, narrowly linear, acute, varying to 5 or 6 in

number ; drupe purple, with a bloom, ovoid (6 - 8" long).— River banks, N. J.

and S. Penn. to Fla., Tex., and Mo. ; very ornamental in cultivation. June.

4. LIGUSTRUM, Tourn. Privet.

Calyx short-tubular, 4-toothed, deciduous. Stamens 2, on the tube of tlie

corolla, included. Berry 2-celled, 1 - 2-seeded. — Shrubs, with entire leaves

and small white flowers in terminal panicles. (The classical name.)

L. vulgXre, L. (Privet, or Prim.) Leaves very smooth ; berries black.

— Used for low hedges, and naturalized eastward ; from Europe.

Order m. APOCYNACE^E. (Dogbane Family.)

Plants almost all with milky acrid juice, entire {chiefly opposite^ leaves

without stipules, regular o-merous and 5-androus flowers : the 5 lobes of the

corolla convolute and twisted in the bud ; the filaments distinct, inserted on

the corolla, and the pollen granular; calyx free from the two ovaries,

which (in our genera) are distinct (forming follicles), though their styles

or stigmas are united into one. — Seeds amphitropous or anatropous,

with a large straight embryo in sparing albumen, often bearing a tuft of

down (comose). — Chiefly a tropical family (of acrid-poisonous plants),

represented in gardens by the Oleander and Periwinkle.

1. Amsonia. Seeds naked. Corolla-tube bearded inside. Anthers longer than the fila-

ments. Leaves alternate.

2. Trachelospennum. Seeds comose. Corolla funnel-form, not appendaged. Fila-

ments slender. Calyx glandular inside. Leaves opposite.

3. Apocyniim. Seeds comose. Corolla bell-shaped, appendaged within. Filaments

short, broad and flat. Calyx not glandular. Leaves opposite.

1. AMSONIA, Walt.

Calyx .5-parted, small. Corolla with a narrow funnel-form tube beardert

inside, especially at the throat; the limb divided into 5 long linear lobes.

Stamens 5, inserted on the tube, included ; anthers obtu.se at both ends, longer

than the filaments. Ovaries 2 ; style 1 ; stigma rounded, surrounded with a

cup-like membrane. Pod (follicles) 2, long and slender, many-seeded. Seeds

cylindrical, abrupt at both ends, packed in one row, naked.— Perennial herbs,

with alternate leaves, and pale blue flowers in terminal panicled cymes. (Said

to be named for a ]\fr. Charles Amson.)
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1. A. Tabemsemontana, Walt. Loosely pubescent or hairy when

young, soon glabrous; leaves from ovate-lanceolate to linear-lanceolate, taper-

pointed ; calyx-lobes short, awl-shaped ; tube of the bluish corolla little longer

than the lobes, the upper part either hairy when young or glabrous.— Low
grounds, N. C. to S. lud. and Mo., south to Fla. and Tex. May, June.

2. TRACHELOSPERMXJM, Lemaire.

Calvx .5-parted, with 3-5 glands at its base inside. Corolla funnel-form,

not appeudaged ; limb 5-lobed. Stamens .5, included ; filaments slender; an-

thers arrow-shaped, with an inflexed tip. Pods (follicles) 2, slender, many-

seeded. Seeds oblong, with a tuft of down.— Twining plants, more or less

woody, with opposite leaves and small flowers in cymes. (Name from

rpoLxv^os, a neck, and o-Tre'p^a, seed, upon the supposition that the seed was

beaked.)

1. T. dififorme, Gray. Nearly herbaceous and glabrous ; leaves oval-Ian

ceolate, pointed, tliin ; calyx-lobes taper-pointed ; corolla pale yellow. (Forste-

ronia difformis, ^1. DC.) — Damp grounds, Va. to Fla. and Tex. April.

3. APOCYNUM, Touru. Dogbane. Indian Hemp.

Calyx 5-parted, tlie lobes acute. Corolla bell-shaped, 5-cleft, bearing 5 tri-

angular appendages below the throat opposite the lobes. Stamens 5, on the

very base of the corolla ; filaments flat, shorter than the arrow-shaped anthers,

which converge around the stigma, and are sliglitly adherent to it. Style

none; stigma large, ovoid, slightly 2-lobed. Fruit of 2 long (2-7') and slen-

der follicles. Seeds comose, with a tuft of long silky down at the apex. —
Perennial herbs, with upright l>ranchiug stems, opposite mucronate-pointed

leaves, a tough fibrous bark, and small and pale cymose flowers on short pedi-

cels. (Ancient name of the Dogbane, composed of a-rrS, from, and icwcoj', o dog.)

1. A. androssemifolium, L (Spreading Dogbane.) Smooth, or

rarely soft-tomentose, branched above; branches divergenthj forking . leaves

ovate, distinctly petio'ed : ci/mes loose, spreading, mostly longer than the leaves

;

corolla (pale rose-celor, 4'' broad) open-bell-shaped, with revolule lobes, the tube

much longer than the ovate pointed divisions of the cali/v. — Borders of thickets ;

common. June, July.

2. A. cannabinum, L. (Indian Hemp.) Glabrous or more or less

soft-pubescent; stem and branches upright or ascending (2-3° high), termi

nated by erect and close mann flowered ci/mes, which are usually shorter than

the leaves ; leaves from oval to oblong and even lanceolate, short-petioled or

sessile, with rounded or obscurely cordate base ; corolla (greenish-white) ivith

nearlij erect lobes, the tube not longer than the lanceolate divisions of' the calyx. —
Moist grounds and banks of streams; common. Very variable July, Aug.

Order 67. ASCLEPIADACE^E. (Milkweed Family )

Plants luith milky juice, and opposite orwhorled {rarely scattered) entire

leaves; the follicular pods, seeds, anthers {connected with the stigma), sen-

sible properties, etc., just as in the last family . from which they differ in the
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commonhj valvate corolla, and in the singular connection of the anthers with

the stigma, the cohesion of the pollen into wax-like or granular masses (pol-

linia), etc., as explained under the typical genus Asclepias.

PERfpLOCA GR!t:cA, L., a woody climbing plant of the Old World, in orna-

mental cultivation, and in one or two places inclined to be spontaneous, repre-

sents a tribe with granulose pollen loosely aggregated in two masses in each
anther-cell. It has a brownish rotate corolla, very hairy within, and with 5

awued scales in the throat.

Tribe I. CYNANCHE^. Anthers tipped with an inflexed or sometimes erect scarious

membrane, the cells lower than the top of the stigma
;
pollinia suspended.

* Stems erect or merely decumbent.

I Asclepiodora. Corolla rotate, merely spreading. Crown of 5 hooded fleshy bodies,

with a salient (.'rest in each. Leaves alternate.

-. Asclepias. Corolla reflexed, deeply 5-parted. Crown as in n. 1, but with an incurved

liorn rising from the cavity of each hood. Leaves usually opposite.

3. Acerates. Corolla reflexed or merely sjireading. Crown as in n, 1, but with neither

crest nor horn inside. Leaves mainly alternate.

* Stems twining. Leaves mostly opposite.

4. Enslenia. Corolla erect. Crown of 5 membranaceous flat bodies, terminated by a 2-

cleft tail or awn.

5. Vincetoxicum. Corolla rotate, spreading. Crown a fleshy 5 - 10-lobed ring or disk.

Tribe II. GONOLiOBE.(E. Anthers with short if any scarious ti)), borne on the mar-

gin of or close under tlie disk of the stigma; pollinia horizontal.

6 Gonolobus. Corolla rotate. Crown a wavy-lobed fleshy ring. Stems twining.

1. ASCLEPIODORA, Gray.

Nearly as in Asclepias , but the corolla-lobes ascending or spreading, and

the hoods destitute of a horn, widely spreading and somewhat incurved, slip-

per-shaped and laterally compressed, the cavity divided at the apex by a crest-

like partition.— Umbels solitary and terminal or corymbed, loosely-flowered.

Follicles oblong or ovate, often somewbat muricate with soft spinous projec-

tions. ('A cr/fATjTrios and Sapov or Swpeo, tJie gift of ^Jsculapivs.)

1 A. viridis, Gray. Almost glabrous; stems short (1" higb) ; leaves

alternate, short-petioled, ovate-oblong to lanceolate, 1-2' wide ; umbels sev-

eral in a cluster, short-peduncled ; floAvers large (1' in diameter), green, with

a purplish crown. (Acerates paniculata, Z)eca«s?«e.) — Prairies, 111. to Tex.

and S. Car. June.

2. ASCLEPIAS, L. Milkweed. Silkweed.

Calyx .5-parted, persistent; the divisions small, reflexed. Corolla deeply

.5-parted , the divisions valvate in the bud, reflexed, deciduous. Crown of 5

hooded bodies seated on the tube of stamens, each containing an incurved horn.

Stamens 5, inserted on the base of the corolla ; filaments united in a tube which

encloses the pistil ; anthers adherent to the stigma, each with 2 vertical cells,

tipped with a membranaceous appendage, each cell containing a flattened pear-

shaped and waxy pollen-mass ; the two contiguous pollen-masses of adjacent

anthers, forming pairs which hang by a slender prolongation of their sum-

mits from .5 cloven glands that grow on the angles of the stigma (extricated

from the cells by insects, and directing copious pollen-tubes into the point
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where the stigma joins the apex of the style). Ovaries 2, tapering into very

short styles ; tlie large depressed 5-angled fleshy stigmatic disk coniraou to the

two. Follicles 2, one of them often abortive, soft, ovate or lanceolate. Seeds

anatropous, flat, margined, bearing a tuft of long silky hairs {coma) at the hi-

lum, downwardly imbricated all over tlie large placenta, which separates from

the suture at maturity. Embryo large, with broad foliaceous cotyledons in

thin albumen.— Perennial upright herbs, with thick and deep roots
;
pedun-

cles terminal or lateral and between the usually opposite petioles, bearing

simple many-flowered umbels, in summer. (The Greek name of jEsculapius^

to whom the genus is dedicated.)

§ 1. Corneous anther-w'ngs broadest and usualhj angulate-truncate and salient

at base ; horn conspicuous.

* Flowers orange-color ; leaves mostly scattered ; juice not milky.

1. A. tuberosa, L. (Butterfly-weed. Pleurisy-root.) Roughish-

hairy (1-2° high); stems erect or ascending very leafy, branching at the

summit, and bearing usually numerous umbels in a terminal corymb; leaves

from linear to oblong-lanceolate, sessile or slightly petioled ; divisions of the

corolla oblong (greenish-orange); hoods narrowly oblong, bright orange,

scarcely longer than the nearly erect and slender awl-shaped horns; pods

hoary, erect on deflexed pedicels.— Dry fields, common, especially southward.

— Var. DECTJMBEXS, Pursh. Stems reclining ; leaves broader and more com-

monly opposite, and umbels from most of the upper axils.— Ohio to Ga., etc.

-s * Corolla bright red or purple ; follicles naked, fusiform ^ erect on the deflexed

pedicels (except in n. .5) ; leaves opposite, mostly broad.

t- Flowers rather large , hoods about 3" long and exceeding the anthers ; leaves

transversely veined.

2. A. panpercula, Michx. Glabrous ; stem slender (2 - 4° high) ; leaves

elongated-lanceolate or linear (5-10' long), tapering to both ends, slightly

petioled; umbels 5- \2floioered ; divisions of the red corolla narrowly oblong;

the bright orange hoods broadly oblong, obtuse, much exceeding the incurved

horn.— Wet pine-barrens on the coast, N. J. to Fla. and Tex.

3. A. rubra, L. Glabrous; leaves ovate or lanceolate and tapering from a

rounded or heart-shaped base to a very acute point, sessile or nearly so (2-6'

long, i-2V wide), bright green ; umbels many-flowered ; divisions of the co-

rolla and hoods ob/ong-lanceolate, purple-red , the horn long and slender, straight-

ish.— Wet pine-barrens, etc., N. J. and Penn. to Fla., La., and Mo.

4. A. purpurascens, L. (Purple M.) Stem rather slender (1-3°

high) • leaves elliptical or orate-oblong, the upper taper-pointed, minutely velvety-

downy underneath, smooth above, contracted at base into a short petiole ; pedicels

shorter than the peduncle, 3-4 times the length of the dark purple lanceolate-

ovate divisions of the corolla; hoods oblong, abruptly narrowed above; the horn

broadly scythe-shaped, ivith a narrow and abruptly in flexed horizontal point.—
Dry ground, N. Eng. to Minn., Tenn., and southward. — Flowers 6" long.

t- •)- Flowers small ; hoods V long, erpialling the anthers ,• veins ascending.

b. A. incarnata, L. (Swamp Milkweed.) Smooth, or nearly so, in

the typical form, the stem with two downy lines above and on the branches
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of the peduncles (2-3° high), very leafv ; leaves oblong-lanceolate, acute or

pointed, obtuse or obscurely heart-shaped at base; flowers rose-purjde ; hoods

scarcely equalling the slender ueedle-poiuted horn.— Swamps, common.

—

Var. PULCHRA, Ters. ; leaves broader and shorter-petioled, more or less hairy-

pubescent, as well as the stem. Milky juice scanty.— With the smooth form.

* * * Flowers greenish, i/e!/owish^ ic/iite, or merelij purplish-tinged ; leaves oppo-

site or ichorled, or the upper rareli/ scattered.

-*-- Follicles echinate with soft spinous processes, densely tomentose {smooth, and
onltj minuteljf echinate at the apex in n. S),l((rge (3-5' lonr/), ovate and acu-

niinate, erect on deflexed pedicels; leaves large and broad, short-petioled ;

umbels termincd and lateral.

6. A. speciosa, Torr. Finely canescent-tomeutose or glabrate,Me mani/-

flowered umbel and calyx densely tomentose; leaves subcordate-oval to oblong;

corolla-lobes purplish, ovate-oblong, 4 - 5" long ; hoods 5 - 6" long, with a short

inflexed horn, tJie truncate summit abruptly produced into a ver// long lanceolate-

ligulate appendage.— Along streams, ]Minn. to Ark., and westward.

7. A. Cornuti, Decaisne. (Common Milkweed or Silkweed.) Stem
tall and stout, finely soft-pubescent; leaves oval-ol)long (4-8' long), pale, mi-

nutely downy beneath, as well us the peduncles, etc. ; corolla-lobes dull purple

to white, 3-4" long; hoods rather longer than the anthers, ovate, obtuse, with

a tooth each side of the short stout claw-like horn.— Kich ground, everywhere.

8. A. Sullivan tii, Engelm. Very smooth throughout, tall ; leaves ovate-

oblong with a somewhat heart-shaped base, nearly sessile ; hoods obovate, en-

tire, obtusely 2-eared at the base outside ; flowers larger (9" long) and more

purple than in the last ; anther-wings 2-toothed at base
;
pod nearly glabrous,

obscurely spiny chiefly on the beak.— Low grounds, Ohio to Kan. and Minn.

-f H- Follicles wholly unarmed, either glabrous or tomentulose-pubescent,

•*-* Erect or ascending on the deflexed or decurved fruiting pedicels.

«= Umbel solitary, on a naked terminal peduncle ; leaves sessile, broad, trans-

versely veined, ivavy ; glabrous and pale or glaucous.

9. A. obtusifolia, Michx. Stem 2-3° high ; leaves oblong irith a heart-

shaped clasping base, very obtuse or retuse (2^ - 5' long)
;
peduncle 3-12' long

;

corolla pale greenish purple ; hoods truncate, somewhat toothed at the sum-

mit, shorter than the slender awl-pointed horn.— Sandy woods and fields, not

rare, especially southward. A second umbel at the base of the peduncle occa-

sionally occurs.

10. A. Meadil, Torr. Stem slender (1 -2° high) ; leaves ovate or oblong-

ovate, obtuse or acutish (1-|-2|' long)
,
peduncle only twice the length of the

upper leaves, pedicels rather short , corolla greenish-white, hoods rounded-

truncate at summit, and with a sharp tooth at each margin, somewhat exceed-

ing the stouter horn.— Dry ground, 111. and Iowa. June.

= = Umbels mostly more than one; peduncle not overtopping the leaves.

a. Leaves large, orbicular to oblong-lanceolate ; hoods broad, little if at all exceed

ing the anthers . glabrous or some minute pubescence on young parts.

11. A. Jamesii, Torr. Stem stout (1° high or more): leaves about 5

pairs, approximate, remarkably thick, rounded or broadly ov(d, often emarginate.
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subcordate at hasr-, nearlij sessile ,- umbels 2-3, densely mauy-flowered, on short

peduncles, corolla-lobes ovate, greenish ; hoods truncate, entire.— Plains of

central Kansas and southwestward.

12 A. phytolaccoides, Pursh. (Poke-Milkweed.) Stem 3-5°

high ; lea res hroadlij orate, or the upper oral-lanceolate and pointed at both ends,

short-petioled, smooth or slightly downy underneath (b - 8' long) ; lateral um-

bels several; pedicels loose and nodding, numerous, long and slender (1 -3' long),

equalling the peduncle; corolla-lobes ovate-oblong, greenish; hoods (white)

truncate, the margins 2-toothed at the summit, the horn with a long projecting

curl-shaped point. — Moist copses, N. Eng. to Minn., south to Ga. and Ark.

13. A. variegata, L. Stem 1-2° high; leaves (4-5 pairs) orate,' oval,

or obovate, somewhat wavy, contracted into short petioles, middle ones sometimes

whorled ; pedicels {numerous and crowded) and peduncle short, downy ; divi.s-

ions of the corolla ovate (ivhite) ; hoods orbicular, entire, purplish or reddish,

the horn semilunar with a horizontal point.— Dry woods, southern N. Y. to

Ind., south to Fla., Ark., and W. La, July — Remarkable for its compact

umbels of nearly white flowers.

6. Leaves mostly pubescent or puberulent ; hoods obtuse, entire, twice or thrice

the length of the anthers.

14. A. OValif61ia, Decaisne. Low (6-18' high), soft-downy, especially

the lower surface of the ovate or lanceolate-oblong acute short-petioled leaves

(1^-3' long); umbels loosely 10- 18-flowered, sessile orpeduucled; pedicels

slender , hoods oblong, yellowish, with a small horn, about the length of the

oval greenish-white corolla-lobes (tinged with purple outside).— Prairies and

oak-openings, N. 111. and Iowa, to Wise, and S. Dak.

++ ++ Follicles and pedicels erect ; leaves often whorled ; glabrous or nearly so.

= Leaves ovate to broadly lanceolate, thin, rather slender-petioled.

15. A- quadrifolia, L. Stem slender (1-2° high), mo.stly leafless be-

low, bearing usually ojie or two irhorls of four in the middle and one or two

pairs of ovate or ovate-lanceolate taper-pointed petioled leaves (2 - 4' long)

;

pedicels slender ; corolla-lobes (pale pink) oblong ; lioods white, elliptical-ovate,

the incurved horn short and thick.— Dry woods and hills, X. Eng. to Minn.,

south to N. C. and Ark.

16 A. perennis, Walt. Stems (I -2° high) persistent or somewhat woody

at the base ; leaves lanceolate or lanceolate-ovate, tapering to both ends, thin, rather

slender-petioled
;
y?o«'ers white, small; the small hoods of the crown shorter

than the needle-shaped horn ; seeds sometimes destitute of a coma !— Low
grounds, S. Ind. and 111. to Tex., and eastward.

^=^ ^^ Leaves narrowly linear to fliform ; horn subulate, exserted ; column con-

spicuous,

17. A. verticillata, L. Stems slender, simple or sparingly branched,

very leafy to tlie summit; leaves filiform-linear, with revolute margins (2-3'

long, 1" wide), 3 - 6 in a whorl ; umbels small, lateral and terminal ; divisions

of the corolla ovate (greenish-white) ; hoods roundish-oval, about half the

length of the incurved claw-.shaped horns. — Dry hills, common, especially

southAvard.— Var ptj:kiiLA, Gray, is low and many-stemmed from a fascicled

root; leaves much crowded, filiform. — Dry plains, Neb. to Kan and N. Mex
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§ 2. Anther-wings hroadli/ rounded at base and conspicuously auriculate-iiotched

Just above it; hoods with a minute horn exsertedfrom the 2-lobed apex.

18. A, stenoph^Ua, Gray. Puberulent, but foliage glabrous; stems

slender (1-2° liigli) , leaves narrowly linear (3-7' long, 1-2|" wide), the

upper alternate, lower opposite; umbels several, short-peduncled, 10- 15-flow-

ered ; corolla-lubes oblong, greenish ; hoods whitish, equalling the anthers,

conduplicate-eoncave ; follicles erect on ascending pedicels.— Dry prairies,

Neb. to E. Kan., south and westward.

3. ACERATES, Ell. Green Milkweed.

Nearly as in Asclepias ; but the hoods destitute of crest or horn (whence the

name, from a privative, and K4pas, a horn).— Flowers greenish, incompact
many-flowered umbels. Leaves opposite or irregularly alternate, short-peti-

oled or sessile. Pollen-masses slender-stalked. Follicles smooth, slender.

* Crown upon a short column and shorter than the globular mass of anthers and
stif/r/t(i , leaves mainly alternate-scattered

.

1. A. longifolia, Ell. Minutely roughish-hairy or smoothish; stem

erect (1 -3° high), very leafy; leaves linear (3-7' long); umbels lateral, on

peduncles of about the length of the slender pedicels ; flowers 3" long Avhen

expanded.— Moist prairies and pine-barrens, Ohio to Minn., south to Fla. and
Tex. July -Oct.

* * Crown sessile, the oblong hoods nearly equalling the anthers ; leaves often

opposite and broader.

2. A. viridiflbra, Ell. Minutely soft-downy, becoming sinoothish; stems

ascending (1-2° high); leaves oval to linear, thick (1^-4' long); umbels

nearly sessile, lateral, dense and globose ; flower (when the corolla is reflexed)

nearlv Y ^o^S> short-pedicelled. — Dry soil, common, especially southward.

July - Sept.— Runs into var. laxceolXta, Gray, with lanceolate leaves 2| - 4'

long;— and var. lixeAris, Gray, witli elongated linear leaves and low stems;

umbels often solitary. The latter form from Minn., N. Dak., and southward.

3. A. lanuginosa, Decaisne. /^a?Vy, low (5- 12' high) ; leaves lanceo-

late or ovate-lanceolate ; umbel solitary and terminal, pednncled ; flowers

smaller; pedicels slender.— Prairies, N. 111. to Minn., and westward. July.

4. ENSLENIA, Nutt.

Calyx 5-parted. Corolla 5-parted ; the divisions erect, ovate-lanceolate.

Crown of 5 free membranaceous leaflets, which are truncate or obscurelv lobed

at the apex, where they bear a pair of flexuous awns united at base. Anthers

nearly as in Asclepias
;
pollen-masses oblong, obtuse at both ends, fixed below

the summit of the stigma to the descending glands. Follicles oblong-lanceo-

late, smooth. Seeds with a tuft, as in Asclepias. — A perennial twining herb,

smooth, with opposite heart-ovate and pointed long-petioled leaves, and small

whitish flowers in raceme-like clusters, on slender axillary peduncles. (Dedi-

cated to A. Enslen, an Austrian 1)<)tanist who collected in the Southern United

States early in the present century.)

1. E. albida, Nutt. Climbing 8-12° high; leaves 3-5' wide. — River-

banks, S Penn. and Va. to 111.. Mo., and Tex -Tnly-SeDt.
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5. VINCETOXICUM, Moench.

Calvx 5-parted. Corolla 5-parted, wheel-shaped. Crown flat and fleshy,

disk-like, 5- 10-lobed, simple. Anthers, smooth follicles and seeds much as iu

Asclepias.— Herbs, often twining. (Name from vincens, binding, and toxicum,

poison.)

v. NIGRUM, Moench. More or less twining, nearly smooth ; leaves ovate

or lance-ovate ; flowers small, dark purple, in an axillary cluster, on a peduncle

shorter thau the leaves.— N. Eug. to Penn. ; a weed escaping from gardens.

(Adv. from Eu.)

6. GONOLOBUS, Michx.

Calyx 5-parted, Corolla 5-parted, wheel-shaped, sometimes reflexed-spread-

ino- ; the lobes convolute in the bud. Crown small and fleshy, annular or cup-

shaped, in the throat of the corolla. Anthers horizontal, partly hidden under

the flattened stigma, opening transversely. Pollen-masses 5 pairs, horizontal.

Follicles turgid, mostly muricate with soft warty projections, sometimes ribbeil.

Seeds with a coma.— Twining herbs or shrubs (ours herbaceous), with oppo-

site heart-shaped leaves, and corymbose-umbelled greenish or dark purple

flowers, on peduncles rising from between the petioles. Our species belong to

the typical section, with the crown simple and unappendaged, and the corolla

nearly veinless. (Name composed of ywvia, an angle, and Kofios, a pod, from

the angled follicles of some species.)

«- Crown a Low undulate!// \Q-lohed fleshy dish ; follicles unarmed, glabrous, 3 - .5-

costate or angled.

1. G. SUber6sus, R.Br. Leaves cordate with an open shallow or some-

times deeper and narrow sinus, pointed, glabrate or hairy (3-5' long) ; umbels

3 - 9-flowered, much shorter thau the petiole ; corolla broadl// conical in hud,

abruptly pointed, twisted ; lobes ovate or triangular-lanceolate, acute, pubescent

inside; calyx half as long. (G. macrophyllus. Chapman.)— Near the coast,

Va. to ria.

2. G. Isevis, Michx. Leaves oblong-cordate with a deep and narrow open

sinus, conspicuously acuminate (3-6' long); umbels 5- 10-flowered, barely

equalling the petiole ; corolla elongated-conical in bud, not twisted ; lobes nar-

rowly or linear-lanceolate, obtuse, glabrous inside, 3-4 times as long as the calyx.

— South of our range.— Passes into var. jiacrophvllls, Gray, with larger

broadly cordate Uaves, the sinus often closed, finely pubescent beneath. (G.

macrophyllus, il//cAx.) —River-banks, Va. to S. Ind., Mo., S. C, and Tex.

* * Crown cup-shaped, as high as the anthers ; follicles muricate, not costate.

•)- Crown fleshy, merely lO-crenate, or the crenatures hidentate.

3. G. obliquus, R. Br. Leaves rounded- to ovate-cordate with a narrow

sinus, abruptly acuminate (3-8' long); umbel many-flowered; corolla in bud

oblong-conical; its lobes linear-ligulate (5-6" long, 1" wide), crimson-purple

inside, dull or greenish and minutely pubescent outside. — River-banks, moun-

tains of Penn. and Va., to Ohio and Mo. Flowers said to be fragrant.

4. G. hirsutus, Michx. Commonly more hairy ; leaves with the basal

lobes sometimes overlapping ;
peduncles fewer-flowered ; corolla in bud ovate,

its lobes elliptical-oblong (3 - 4" long), barely puberulent outside, dull or brownish-

purple.— Md. ami Va. to Tenn. and Fla.
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•«- •«- Crown thinner, the border lohed or toothed ; leaves as in the preceding.

5. G. Shortii, Gray. Resembles n. 3, but larger-leaved ; corolla oblong-

conical iu bud, dark crimsou-purple, its lobes ligulate (fully 6" long); crown

about lO-toothed, the alternate teeth thinner, narrower and lon'jer^ either emarginate

or 2-parted.— Along the mountains, E. Ky. (Short) to N. W. Ga. (Chapman).

6. Q. Carolinensis, R. Br. Flower-bud oblong; corolla brownish-

purple; its lobes oblong or linear-oblong (4-5'' long) ; crown nndalately and
verij obtuselij 5-lobed and icith a longer bifid subulate process in each sinus.—
From Va. to La., extending north to Ark. and central Mo.

Order 68. LOGAXIACE^. (Logaxia Family.)

Herbs, shrubs, or trees, loith opposite and entire leaves, and stipules or a

stipular membrane or line between them, and with regular 4 - o-merous 4-5-

androus perfect Jlowers, the ovary free from the calyx ; a connecting group

between Gentianaeeae, Apocynacese, Scropliulariace?e (from all which they

are known by their stipules) and Rubiace«, from which they differ in

their free ovary ; our representatives of the family are ail most related

to the Rubiacete, to which, indeed, they have been appended.

* Woody twiners ; leaves evergreen; stigmas 4.

1. Gelsemium. Corolla large, the 5 lobes imbricated in the bud. Style slender.

* * Herbs ; stigma single, entire or 2-lobed

2. Polypremura. Corolla 4-lobed, not longer than the calyx, imbricated in the bud.

3. Spigelia. Corolla 5-lobed, valvate in the bud. Style single, jointed in the midille.

4. Mitreola. Corolla 5-lobed, valvate in the bud. Styles 2, short, converging, united at

the summit, and with a common stigma.

1. GELSEMIUM, Juss. Yellow (False) Jessamine.

Calyx 5-parted. Corolla open-funnel-form, 5-lobed; the lobes imbricated in

the bud. Stamens 5, with oblong sagittate anthers. Style long and slender;

stigmas 2, each 2-parted, the divisions linear. Capsule elliptical, flattened con-

trary to the narrow partition, 2-celled, septicidally 2-valved. Seeds many or

several, winged. Embryo straight, in fleshy albumen ; the ovate flat cotyle-

dons much shorter than the slender radicle.— Smooth and twining shrubby

plants with ovate or lanceolate leaves, minute deciduous stipules, and showy
yellow flowers, of two sorts as to relative length of stamens and style.

(
Gelso-

viino, the Italian name of the Jessamine.)

1. G. sempervirens, Ait. (Yellow Jessamine of the South.) Stem
climbing high; leaves sliort-petioled, shining, nearly persistent; flowers in

short axillary clusters
;
pedicels scaly-1)racted ; flowers very fragrant (the bright

yellow corolla 1 - H' long); capsule flat, pointed.— Low grounds, E. Va. to

Fla. and Tex. March, April.

2. POLYPREMUM, L.

Calyx 4-parted ; the divisions awl-shaped from a broad scariou^-margined

base. Corolla not longer than the calyx, almost wheel-shaped, bearded in the

throat; the 4 lobes imbricated in the bud. Stamens 4, very short; anthers

globular. Style 1 , very short ; stigma ovoid, entire. Capsule ovoid, a little
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flattened, notched at the apex, 2-celled, loculicidally 2-valved, many-seeded.

—

A smooth, diffuse, much-branched, small annual, with narrowly linear or awl-

shaped leaves, connected at base by a slight stipular line ; the small flowers

solitary and sessile in the forks and at the ends of the branches ; corolla incon-

spicuous, white. (Name altered from iroXvirp^fivos, many-stemmed.)

1. P. procumbens, L.— Dry fields, mostly in sandy soil, Md. to Tex.;

also adventive in Penn. June - Oct.

3. SPIGELIA, L. Pink-root. Worm-grass.

Calyx 5-parted ; the lobes slender. Corolla tubular-funnel-form, 5-lobed at

the summit, valvate in bud. Stamens 5; anthers linear. Style 1, slender,

hairy above, jointed near the middle. Capsule short, 2-celled, twin, laterally

flattened, separating at maturity from a persistent base into 2 carpels, which

open loculicidally, few-seeded.— Chiefly herbs, with opposite leaves united by

stipules, and the flowers spiked in one-sided cymes. (Named for Adrian

Spiegel, latinized Spigelius, who wrote on botany early in the 17th century,

and was perhaps the first to give directions for preparing an herbarium.)

1. S. Marilandica, L. (Maryland Pink-root.) Stems simple and

erect from a perennial root (6-18' high); leaves sessile, ovate-lanceolate,

acute; spike simple or forked, short; corolla IV long, red outside, yellow

within ; tube 4 times the length of the calyx, the lobes lanceolate ; anthers

and style exserted.— Rich woods, N. J, to Wise, and Tex. June, July.—A
well-known ofiicinal anthelmintic, and a showy plant.

4. MITE.EOLA, L. Mitrewort.

Calyx 5-parted. Corolla little longer than the calyx, somewhat funnel-form,

5-lobed, valvate in the bud. Stamens 5, included. Ovary at the base slightly

adnate to the bottom of the calyx, 2-celled ; styles 2, short, converging and

united above by a common stigma. Capsule exserted, strongly 2-horned or

mitre-shaped, opening down the inner side of each horn, many-seeded.— An-

nual smooth herbs, 6' -2° high, with small stipules between the leaves, and

small white flowers spiked along one side of the branches of a terminal peti-

oled cyme. (Diminutive of mitra, a mitre, from the shape of the pod.)

1. M. petiolata, Torr. & Gray. Leaves thin, oblong-lanceolate, petioled.

— Damp soil, from E. Va. to Tex.

Order 09. GEXTIAXACE^3E. (Gextian Family.)

Smooth kerbs, icith a colorless hitter juice, opposite and sessile entire and

simple leaiies (except in Tribe II.) without stipules, regular Jloioers ivith the

stamens as many as the lobes of the corolla, which are convolute (rarely im-

bricated and sometimes valvate) in the bud, a 1-celled ovary with 2 p)arietal

placentCB, or nearly the whole inner face of the ovary ovuliferous ; the fruit

usually a 2-valved and septicidai many-seeded capsule.— Flowers solitary

orcymose (racemose in n. 8). Calyx persistent. Corolla mostly wither-

ing-persistent ; the stamens inserted on its tube. Seeds anatropous, with

a minute embryo in fleshy albumen. (Bitter-tonic plants.)
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Suborder I. Gentiaiieae. Leaves always simple and entire, ses-

sile, never alternate. Estivation of corolla never valvate.

* Lobes of corolla convolute in the bud.

»- Style filiform, usually deciduous ; anthers oblong to linear, mostly twisting or curving
in age.

1. Erythraea. Parts of flower 5 or 4 ; corolla salver-form ; anthers twisting spirally.

2. Sabbatia. Parts of flower 5-12 ; corolla rotate ; antliers recurved or revolute.

3. £u.stoma. Parts of flower 5 or 6 ; corolla campanulate-funnel-forni ; anthers versatile,

straight or recurving; calyx-lobes long-acuminate.

*- f- Style stout and persistent or none ; anthers remaining straight.

4. Gentiana. Corolla funnel-form or bell-shaped, mostly plaited in the sinuses, without
spurs or glands. Calyx 4 - 5-cleft.

5. Frasera. Corolla 4-pai-ted, rotate ; a fringed glandular spot on each lobe

6. Haleiiia. Corolla 4-5-cIcft, carapanulate, and 4-5-spurred at the base.

* * Lobes of corolla imbricate in the bud ; no appendages.

7. Bartonia. Calyx 4-parted. Corolla deeply 4-cleft, somewhat campanulate.

8. Obolaria. Calyx of 2 foliaceous sepals. CoroUa 4-lobed, oblong-campanulate.

Suborder II. Menyantheae. Leaves all alternate and mostly

petiu/ed, sometimes trifoliolate or crenate. Estivation of corolla indu-

plicate-valvate. Marsh or aquatic perennials.

9. Menyanthes. Corolla bearded inside. Leaves 3-foliolate.

10. Liiiunaiitheniuin. CoroUa naked, or bearded on the margins only. Leaves simple,

rounded.

1. ERYTHRJEA, Richard. Centaury.

Calyx 4 - 5-parted, the divisions slender. Corolla funnel-form or salver-form,
with slender tube and 4 - 5-parted limb. Anthers exserted, erect, twisting spi-

rally. Style slender, single ; stigma capitate or 2dipped.— Low and small
branching annuals, chiefly with rose-purple or reddish flowers (whence the
name, from epuOpos, red) ; in summer.

E. CENTAtjRiUM, Pers. (Cextal'ry.) Stem upright {6-12' high), cor i/m-

boselij branched above ; leaves oblong or elliptical, acutish, the basal rosulate,

the uppermost linear ; cijmes clustered
,
Jlat-topped , the flowers all nearhi sessile :

tube of the (purple-rose-colored) corolla not twice the length of the oval lobes.— ^Yaste grounds, shores of Lakes Ontario and Michigan. (Adv. from Eu.)

E. RAMOsfssiMA, Pcrs. Low (2-6' high); ste7n many times forked above
and forming a diffuse ci/me ; leaves ovate-oblong or oval, not rosulate below-
flowers all on short pedicels ; tube of the (pink-purple) corolla thrice the length
of the elliptical-oblong lobes.— Wet or shady places, N. J., E. Penn., and
southward. (Nat. from Eu.)

E. spicXta, Pers. Stem strictly upright (6-10' high) ; the Jloirers sessile

and sjiiked along one side of tlie simple or rarehj forked branches; leaves oval

and ol)long, rounded at base, acutish ; tube of the (rose-colored or whitish)

corolla scarcely longer than tlie calyx, the lobes oblong.— Sandy sea-shore,

Nantucket, Mass., and Portsmouth, Va. (Nat. from Eu.)

2. SABBATIA, Adans.

Calyx 5-12-parted, the divisions slender. Corolla 5-12-parted, wheel-

shaped. Stamens 5-12; anthers soon recurved. Style 2-cleft or -parted,

slender.— Biennials or annuals, with slender stems, and cymose-panicled

handsome (white or rose-purple) flowers, in summer. (Dedicated to L. Sah-

Luti, an early Italiau botanist.)
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* Corolla 5-parfed, or rarely 6-7-parted.

-*- Branches all opposite and stems more or less A-angled ; Jloivers cymose ; calyx

with long and slender lobes-

*-* Corolla white, often turning yellowish in drying.

1. S. paniculata, Pursh. Stem brachiately much-branched (1 -2° high)

,

leaves linear or the lower oblong, obtuse, l-nerved, nearly equalling the internodes

,

calyx-lobes much shorter than the corolla.— Low grounds, Va. to Fla.

2. S. lanceolata, Torr. & Gray. Ston simple (2-3° high) bearing a

flat-topped cyme; leaves ovate-lanceolate or ovate, 3-nerved, the upper acute,

much shorter than the internodes ; calyx-lobes longer and flowers larger than

in n. 1.— Wet pine barrens, N. J. to Fla.

•*-»• ++ Corolla rose-pink, rarely white, with a yellowish or greenish eye,

3. S. brachiata, EIL Stem slightly an(7/ec/, simple below (1 -2° high)
;

leaves linear and linear-oblong, obtuse, or the upper acute ; branches rather few-

flowered, forming an oblong panicle ; calyx-lobes nearly half shorter than the

corolla. — Dry or low places, Ind. and N. C. to La. and Fla.

4. S. angularis, Pursh. Stein sojnewhat 4-icinged-ang/ed,mxxch branched

above (1-2^° high), many-flowered • leaves ovate, acutish, 5-nerved, with a

somewhat heart-shaped clasping base ; calyx-lobes one tliird or half the length

of the corolla.— Rich soil, N. Y. to Ont. and Mich., south to Fla. and La.

H- •*- Branches alternate {or the lower opposite in n 5) • peduncles \-Jiowered.

++ Ccdyx-lobes foliaceous.

5. S. calycosa, Pursh Diffusely forking, pale, 1° high or less; leaves

oblong or lance-oblong, narrowed at base ; calyx-lobes spatulate-lanceolate

(I - 1' long), exceeding the rose-colored or almost white corolla.— Sea-coast

and near it, Va. to Tex.

•w- ++ Calyx-lobes slender and tube very short {prominently costate in n. 6, and

longer, nearly or quite enclosing the retuse capsule).

6. S. campestris, Nutt. Span or two high, divergently branched above

;

leaves ovate with subcordate clasping base (i-l' long), on the branches lan-

ceolate ; calyx equalling the lilac corolla (1^-2' broad). — Prairies, S. E. Kan.

and W. Mo. to Tex.

7. S. Stellaris, Pursh. Loosely branched and forking; leaves oblong to

lanceolate, the upper narrowly linear; calyx-lobes awl-shajjcd-liiiear. varying

from half to nearly the length of the bright rose-purple corolla; style nearly 2-

parted.— Salt marshe%^Iass. to Fla. Appears to pass into the next ; corolla

in both at times pink or white.

8. S. gracilis, Salisb. Stem very slender, a.t length di^i\selyhra.nched;

branches and long peduncles filiform ; leaves linear, or the lower lance-linear,

the uppermost similar to the setaceous calyx-lobes, which equal the rose-purple

corolla; style cleft to the middle.— Brackish marshes, Nantucket, Mass., and

N. J., to Fla. and La.

9. S. Elliottii, Steud. Effusely much branched ; leaves small, lower

cauline (6" long or less) thickish,//-07« obovate to lanceolate, upper narrowly

linear and rather longer, on the flowering branches subulate ; calyx-lubes slen-
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der-subulate, very much sJiorter than the white corolla ;, style 2-parted. — Pine

barrens, S. Va. (!) to Pla.

* * C'orulla 9> - \2-parted , large (about 2' Iroad).

iO. S. chloroides, Pursh. Stem (1-2° high), loosely panicled above;

peduncles slender, 1-flowered ; leaves oblong-lanceolate ; calyx-lobes linear,

half the length of the deep rose-colored (rarely white) corolla.— Borders of

brackish ponds, Mass. to Fla. and Ala.

3. Etr STOMA, Salisb.

Calyx 5- (rarely 6-) parted ; its lobes long-acuminate, with carinate midrib.

Corolla campauulate-fuuuel-form, deeply 5 - 6-lobed. Anthers oblong, versa-

tile, straight or recurving in age. Style filiform, nearly persistent ; stigma of

2 broad lamellae.— Glaucous large-flowered annuals, with more or less clasp-

ing and connate leaves, and slender terminal and more or less paniculate

1-flowered peduncles. (From eu, )cell, and aro/xa, mouth, alluding to the open-

mouthed corolla.)

1 . E. RusseUianum, Griseb. One or two feet high ; leaves from ovate-

to lanceolate-oblong; lobes of lavender-purple corolla obovate (1^' long), 4

times longer than the tube ; anthers hardly curving in age. — Neb. to Tex.

4. GENTIAN A, Toum. Gentian.

Calyx 4 - .5-cleft. Corolla 4 - 5-lobed, regular, usually with intermediate

plaited folds, which bear appendages or teeth at the sinuses. Style short or

none; stigmas 2, persistent. Capsule oblong, 2-valved , the innumerable seeds

either borne on placentae at or near the sutures, or in most of our species cover-

ing nearly the whole inner face of the pod.— Flowers solitary or cymose,

showy, in late summer and autumn. (Name from Gentius, king of Illyria,

who used some species medicinally.)

§ 1. GENTIANELLA. Corolla {not rotate) destitute of extended plaits or

lobes or teeth at the sinuses ; root annual.

* (Fringed Gentians.) Flowers large, solitarij on long terminal peduncles,

mostly 4-7nerous ; corolla campanulate-funnel-form, its lobes usually fimbriate

or erose, 7iot crowned; a row ofglands between the bases of the filaments.

Autumnfiowering

.

1. G. crinlta, Froel. Stem 1 -2° high; leaves lanceolate or ovate-lanceo-

late from a partly heart-shaped or rounded base ; lobes of the 4-cleft calyx

unequal, ovate and lanceolate, as long as the bell-shaped tube of the blue co-

rolla (2' long), the lobes of Avhich are icedge-obovate , and strongly fringed around

the summit; ovary lanceolate.— Low grounds, N. Eng. to the Dakotas, south

to Iowa, Ohio, and in the mountains to Ga.

2. G. Serrata, Gunner. Stem .3-18' high; leaves linear or lanceolate-

linear ; lobes of the 4- (rarely 5-) cleft calyx unequal, ovate or triangular and

lanceolate, pointed ; lobes of the sky-blue corolla spatulate-oblong, with ciliate-

fringed margins, the fringe shorter or almost obsolete at the summit; ovary ellip-

tiad or obovate. (G. detonsa. Manual.) — ]Moist grounds, Xenf. and W. New
York, to Iowa and Minn., north and westward.
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* * Fhwers smaller, ^-5-7nerous ; corolla somewhat funnel-form or salver-form,

its lobes entire : peduncles short or none, terminal and lateral on the acute-

angled stem.

3. G. Amarella, L. Stems 2 - 20' high ; leaves lanceolate to uarrowly

oblong, or the lowest obovate-spatulate, the margins minutely scabrous ; calyx-

lobes (4 - 5) foliaceous, lanceolate or linear ; corolla mostly blue, Y long or

more, with a fimbriate crown at the base of the oblong acute lobes ; capsule sessile.

— Xar. acuta, Hook. f. Calyx almost 5-parted ; crown usually of fewer and

sometimes very few setre.— Lab. to X. Vt. and N. Minn., west and northward.

4. G. quinqueflora, Lam. Stem rather slender, brandling (1-2°

high) ; leaves ovate-lanceolate from a partly clasping and heart-shaped base,

3- 7-nerved, tipped with a minute point ; branches racemed or pauicled, about

5-flowered at the summit ; lobes of the small 5-cleft calyx awl-shaped-linear

;

corolla pale blue, 6-9" long, its lobes triangular-ovate, bristle-pointed, without

crown, but the glands at the base of the slender obconical tube manifest ; capsule

stipitate.— Moist hills, Maine to Out., 111., and south along the mountains to

Fla.— Var. occidentIlis, Gray. Sometimes 2-3° high, and paniculately

much-branched ; calyx-lobes more leaf-like, linear-lanceolate, reaching to tlie

middle of the broader funnel-form corolla.— Va. and Ohio to Minn., south to

Tenn. and La.

§ 2. PXEUMONANTHE. Corolla {funnel-form or salver-form) with thin-

membranaceous toothed or iobed plaits in the sinuses ; no crown nor glands

,

capsule stipitate ; autumn-flowering perennials, the flowers large, sessile or

short pedunculate and bibracteate (except in n. 12).

* Anthers unconnected or soon separate; leaves rough-margined ; seeds winged.

5. G. aflFinis, Griseb. Stems clustered, 1° high or less-, leaves oblong

or lanceolate to linear
; flowers numerous and thyrsoid-racemose or few or rarely

almost solitary ; calijx-lobes unequal, the longest rarely equalling the tube, the

shortest sometimes minute; corolla (blue or bluish) 1' long or less, rather

narrowly funnel-form, with ovate spreading lobes, the plaits with conspicuous

laciniate appendages sometimes equalling the lobes. — Minn, to the Pacific.

6. G. puberula, Michx. Stems (mostly solitary) erect or ascending

(8-16' high), mostly 7'ough and minutely pubescent above ; leaves rigid, linear-

lanceolate to oblong-lanceolate (1-2' long)
;
flowers clustered, rarely solitary.

calyx-lobes lanceolate, much shorter than the bellfunnel-form open bright-blue

corolla, the spreading ovate lobes of which are twice or thrice the length of the

cut-toothed appendages.— Dry prairies and barrens, western N Y., Ohio, and

Ky., to Minn, and Kan. Oct.

* * Anthers cohering in a ring or short tube ; floivers in terminal and often axil-

lary clusters.

-t- Calyx-lobes and bracts ciliolate-scabrous ; seeds conspicuously winged ; /eaves

rough-margined.

7. G. Saponkria, L. (Soapwort G.) Stem erect or ascending, smooth

,

leaves ovate-lanceolate, oblong, or lanceolate-obovate, narrowed at the base

;

calyx-lobes linear or spatulate, acute, equalling or exceeding the tube, half the

length of the corolla ; lobes of the club-bell-shaped light-blue corolla obtuse,
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erect or converging, short and broad, but distinct, and more or less longer than

the conspicuous 2-cleft and minutely toothed appendages.— Moist woods, N. Y.

and N. J. to Minn., south to Fla. and La.

8. G. Andrewsii, Griseb. (Closed G.) Stems upright, smooth ; leaves

ovate-lanceolate and lanceolate from a narrower base, gradually pointed ; ralijx-

lobes lanceolate to ovate, recurved, shorter than the top-shaped tube, and much
shorter than the more oblong and truncate mostly blue corolla, which is closed

at the mouth, its proper lobes obliterated, the apparent lobes consisting of the

broad fringe-toothed and notched appendages.— Moist ground, N. V.ng. to

Minn., south to N. Ga. Corolla blue with white plaits, or sometimes all white.

1- *- Margins of leaves, bracts, etc., smooth and naked; terminal Jioicer-cluster

leafy-involucrate ; seeds icinged.

9. G. alba, Mulil. Stems upright, stout ; flowers sessile and crowded in

a dense terminal cluster ; leaves ovate-lanceolate from a heart-sliaped closely

clasping base, gradually tapering ; calyx-lobes ovate or subcordate, many times

shorter than the tube of the corolla, reflexed-spreading; corolla white more or

less tinged with greenish or yellowish, inflated-club-shaped, at length open, its

short and broad ovate lobes twice the length of the broad toothed appendages.

— Low grounds and mountain meadows. Out. to 111., Ky., and Va.

10. G. linearis, Froel. Stems slender and strict, 1-2° high; flowers

1 - 5 m the terminal cluster ; leaves linear or narrowly lanceolate, with some-

what narrowed base ; bracts sometimes very finely scabrous ; calyx-lobes lin-

ear or lanceolate ; corolla blue, narrow funnel-form, its erect roundish-ovate

lobes little longer than the triangular acute appendages. (G. Saponaria, var.

linearis, Graij.)— Bogs, mountains of Md. to X. Y., X. Eng., and northward.

Var. lanceolata, Gray. Leaves lanceolate, or the upper and involucrate

ones almost ovate-lanceolate , appendages of corolla sometimes very sliort and

broad.— Minn, and L. Superior; also Herkimer Co., X. Y.

Var. latifolia. Gray. Stout , leaves closely sessile, not contracted at base,

the lowest oblong-linear, the upper ovate-lanceolate ; appendages broad, acute

or subtruncate.— L. Superior; X". Brunswick (flowers blue).

•^ ->- -*- Calgx-lobes and bracts with smooth margins or nearly so ; seeds com-

pletely jnarginless.

11. G. Ochroleiica, Froel. Stems ascending, mostly smooth ; leaA^es

obovate-oblong, the lowest broadly obovate and obtuse, the uppermost some-

what lanceolate, all narrowed at base , calyx-lobes linear, unequal, much
longer than its tube, rather shorter than the greenish-white open corolla,

which is painted inside with green veins and lilac-purple stripes; its lobes

ovate, very much exceeding the small and sparingly toothed oblique appen-

dages.— Dry or damp grounds, Penn. to Fla. and La.

* * * Anthers not connected ; Jlowers terminal, solitary, commonly peduncled

and naked ; seeds ivingless.

12. G. angUStifolia, Michx. Stems slender and ascending (6- 15' high),

mostly simjde ; leaves linear or the lower oblanceolate, rigid ; corolla open-

funnel-form (2' long), azure-blue, also a greenish and wliite variety, about

twice the length of the thread-like calyx-lobes, its ovate spreading lobes twice

as long as the cut-toothed appendages.— Moist pine barrens, X. J. to Fla.
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Pleurogyne Carixthiaca, Griseb., var. prsfLLA, Gray, alow few-flowered

annual, with rotate blue or bluish 4-5 parted corolla and a pair of scale-like

appendages on the base of its divisions, is found from the Arctic Coast to the

Lower !St. Lawrence and Newfoundlanti, and was reported by Pursh from the

summits of the White Mountains, but has not since been found.

5. FRASERA, Walt. American Colcmbo.

Calyx deeply 4-parted. Corolla deeply 4-parted, wheel-shaped, each division

witli a glandular and fringed pit on the face. Filaments awl-shaped, usually

somewhat monadelphous at base ; anthers oblong, versatile. Style persistent

;

stigma 2-lobed. Capsule oval, flattened, 4- 14-seeded. Seeds large and flat,

wing-margined.— Tall and showy herbs, with a thick root, upright and mostly

simple stems, bearing whorled leaves, and numerous peduncled flowers in open

cymes, disposed in an ample elongated panicle. (Dedicated to John Fraser, an

indefatigable collector in this country toward the close of the last century.)

1. F. Carolinensis, Walt. Smooth biennial or triennial (3 - 8° high) •

leaves mostly in fours, lance-oblong, the lowest spatulate, veiny
;
panicle py-

ramidal, loosely flowered; corolla (1' broad) light greenish-yellow, marked

with small brown-purple dots, its divisions oblong, nmcronate, longer than

the narrowly lanceolate calyx-lobes, each with a large round gland below the

middle; capsule much flattened parallel with the flat valves.— Rich dry soil,

western N. Y. to AVisc, south to Ga.

6. HALENIA, Borkh. Spurred Gentian.

Calyx 4-5-parted. Corolla short bell-shaped, 4-5-cleft, without folds or

fringe, prolonged at the base underneath the erect lobes into spurs, which are

glandular in the bottom. Stigmas 2, sessile, persistent on the oblong flattish

capsule. Seeds rather numerous, oblong.— Small and upright herbs, with

yellowish or purplish panicled-cyraose flowers. (Named for John Halen, a

German botanist.)

1. H. deflexa, Grisebach. Leafy annual or biennial (9-18' high), simple

or branched above ; leaves 3 - .5-nerved, the lowest oblong-spatulate and peti-

oled, the others oblong-lanceolate, acute ; spurs cylindrical, obtuse, curved,

descending, half the length of the acutely 4-lobed corolla.— Damp and cool

.voods, from N. Maine and W. Mass. to L. Superior, Minn., and northward.

7. BARTONIA, Muhl.

Calyx 4-parted Corolla deeply 4-cleft, destitute of glands, fringes, or folds.

Stamens short. Capsule oblong, flattened, pointed with a large persistent at

length 2-lobed stigma. Seeds minute, innumerable, covering the wliole inner

surface of the pod.— Small annuals or biennials (3-10' high), with thread-

like stems, and little awl-shaped scales in place of leaves. Howers small, white,

peduncled. (Dedicated to Prof. Benjamin Smith Barton, of Philadelphia.)

I. B. tendlla, Muhl. Stems branched above, the branches or peduncles

mostly opposite, 1 -3-flowered ; /ohes of the corolla oblong, acutish, rather longer

than the cali/x, or sometimes twice as long; anthers roundish : ovary 4-angled,

the cell somewhat cruciform.— Open woods, Newf. to Wise, south to Va
and La. Auir.— Scales and branches occasionallv alternate.
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2. B. verna, Muhl. Stem l- few-flowered ; flowers 3 - 4" long, larger ; lobes

of the corolia spatulate, obtuse, spreading, thrice the lemjtli of the cah/.r: anthers

ohionij ; ovary flat. — Bogs uear the coast, S. Va. to Fla. and La ^larch.

8. OBOLARIA, L.

Calyx of 2 s]:)atulate spreading sepals, resembling the leaves. Corolla tul)u-

lar-bell-shaped, withering-persistent, 4-cleft ; the lobes oval-oblong, or witli age

spatulate, imbricated in the bud ! Stamens inserted at the sinuses of the co-

rolla, short. Style short, persistent; stigma 2-lipped. Capsule ovoid, 1-celled,

tlie cell cruciform ; the seeds covering the whole face of the walls. — A low

and very smootli purplish-green perennial (3-8' high), witli a simple or spar-

ingly branched stem, opposite wedge-obovate leaves ; the dull wliite or pur-

plish flowers solitary or in clusters of three, terminal and axillary, nearly

sessile; in spring. (Name from 6^o\6s, a small Greek coin, from the thick

rounded leaves.)

1. O. Virginica, L. Herbaceous and rather fleshy, the lower leaves

scale-like ; flowers 4'' long.— Moist woods, N, J. to 111., south to Ga. and Tex.

9. MENYANTHES, Tourn. Buckbean.

Calyx 5-parted. Corolla short funnel-form, 5-cleft, deciduous, the whole

upper surface white-bearded, valvate in the bud with the margins turned in-

ward. Style slender, persistent; stigma 2-lobed. Capsule bursting somewhat
irregularly, many-seeded. Seed-coat hard, smooth, and shining.— A perennial

alternate-leaved herb, with a thickisli creeping rootstock, sheathed by the

membranous bases of the long petioles, wliich bear 3 oval or oblong leaflets

;

the flowers racemed on the naked scape (1° high), white or slightly reddish.

(The ancient Theophrastian name, probably from /j.r)u, month, and &i/dos, a

flower, some say from its flowering for about that time.)

1. M. trifoliata, L — Bogs, N. J. and Penn. to lud. and Iowa, and far

north and westward. May, June. (Eu., Asia.)

10. LIMNANTHEMUM, Gmelin. Floating Heart.

Calyx 5-parted. Corolla almost wheel-shaped, 5-parted, the divisions fringed

or bearded at the base or margins only, folded iuward in the bud, bearing a

glandular appendage near the base. Style short or none ; stigma 2-lobed, per-

sistent. Capsule few - many-seeded, at length bursting irregularly. Seed-coat

hard.— Perennial aquatics, with rounded floating leaves on very long petioles,

which, in most species, bear near the summit the umbel of (polygamous)

flowers, along with a cluster of short and spur-like,roots, sometimes shooting

forth new leaves from the same place, and so spreading by a sort of proliferous

stolons, flowering all summer. (Xame compounded of Ki^v-q, a inarslt ov pool,

and avde/nop, a blossom, from the situations where they grow.)

1. L. lacunbsum, Grisebach. Leaves entire, round-heart-shaped (1 -2'

broad), thickisli
,
petioles filiform; lobes of the (white) corolla broadly oval,

naked, except the crest-like yellowish gland at the base, twice the length of

the lanceolate calyx-lobes ; style none ; seeds smooth and even. — Shallow

.ivater, from Maine to Minn., south to Fla. and La.
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2. L. trachysp^rmum, Gray, Leaves larger (2 - 6' l)road) and rounder

thicker, often -wavy-margined or erenate, roughish and dark-punctate or pitted

oeneath; petioles stouter; seeds glandular-roughened.— Ponds and streams,

Md. and Va. to Fla. and Tex.

Order 70. POLEMONIACEiE. (Polemonium Family.)

Herbs., icith alternate or opposite leaves, regular 5-merous and 5-androus

flowers, the lobes of the corolla convolute in the bud, a ^-celled ovary and

3-lohed style ; capsule 3-celled, 3-valved, loculicidal, few - many-seeded :

the valves usually breaking away from the triangular central column. —
Seeds amphitropous, the coat frequently mucilaginous when moistened

and emitting spiral threads. Embryo straight in the axis of copious

albumen. Calyx persistent, imbricated. Corolla with a 5-parted border.

Anthers introrse. (Insipid and innocent plants ; many are ornamental

in cultivation.)

1 Phlox. Corolla salver-form. Calyx narrow. Leaves opposite, entire.

'2 Gilia. Corolla tubular-funnel-form or salver-forni. Calyx narrow, partly scarious.

Leaves mostly alternate, entire.

3. Polemonium. Corolla open-bell-shaped. Calyx herbaceous, bell-shaped. Filaments

slender, equal. Leaves alternate, pinnate or pinnately parted.

1. PHLOX, L.

Calyx narrow, somewhat prismatic, or plaited and angled. Corolla salver-

form, with a long tube. Stamens very unequally inserted in the tube of the

corolla, included. Capsule ovoid, with sometimes 2 ovules but ripening only

a single seed in each cell.— Perennials (except a few southern species, such

as P. Drummondii of the gardens), with opposite and sessile perfectly entire

leaves, tlie floral often alternate. Flowers cymose, mostly bracted ; the open

clusters terminal or crowded in tlie upper axils. (4>a6|, /?ame, an ancient name

of Lychnis, transferred to this North American genus.) Most of our species

are cultivated in gardens.

§ 1. Herbaceous, ivith fat (broad or narrow) leaves.

* Stem strictly erect ; panicle pyramidal or oblong, many-flowered ; peduncles

and pedicels very short ; corolla-lobes entire. (Very common in gardens.)

1. P. paniculata, L. Stem stout (2-4° high), smooth; leaves oblong-

lanceolate and ovate-lanceolate, pointed, large, tapering at the base, the upper

often heart-shaped at the base ; panicle ample, pyramidal-corymbed : calyx-teeth

awn-pointed; corolla pink-purple varying to white.— Open woods, Penn. to

111., south to Fla. and La. June, July.

2. P. macul^ta, L. (Wild Sweet-William.) Smooth, or barely

roughish ; stem spotted with purple, rather slender (1 -2° high) ; lower leaves

lanceolate, the upper nearly ovate-lanceolate, tapering to the apex from the

broad and rounded or somewhat heart-shaped base
;
panicle narrow, oblong,

leafy below; calyx-teeth triaugnlar-lanceolate, short, scarcely pointed; corolla

pink-purple. — Rich woodlands and along streams, N. J. and N. Penn. to

Minn., south to Fla. and Ark. — Var. Candida, Michx., is a white-flowered

form, commonly with spotless stem. With the ordinary form.
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* * Stems, at least the flowerinrj ones, ascending or erect ; flowers in corijmhed

or simple cymes ; corolla-lobes obovate or obcordate.

•*- Calyx-teeth triangular-subulate; corolla-lobes rounded, entire; glabrous or

nearly so.

3. P. ovata, L. Stems ascending (^-2° high), often from a prostrate

base ; leaves olJong-lanceolate, or the upper ovate-lanceolate, and sometimes

heart-shaped at the base, acute or pointed ; flowers pink or rose-red, crowded,

short-peduncled ; calyx-teeth short and broad, acute. {V. Carolina, L.) — Open

woods, in the mountain region from Penn. to Ala. Juue, July.

4. P. glaberrima, L. Stems slender, erect (I -3° high); leaves linear-

lanceolate or rarely oblong-lanceolate, very smooth (except tlie rough and some-

times revolute margins), tapering gradually to a point (3-4' long); cymes

few-flowered and loosely corymbed; flowers peduncled (pink or whitish);

calyx-teeth narrower and very sharp-pointed. — Prairies and open woods, N.

Va. to Ohio and Minn., south to Fla. and Mo. July.

s- H- Calyx-teeth long and slender ; more or less hairy or glandular-pubescent.

++ No runners or prostrate sterile shoots.

5. P. pil6sa, L. Stems slender, nearly erect (1-1^° high), usually hairy,

as are the lanceolate or linear leaves (1 -4' long), which commonly taper to a

sharp point; cymes at length open ; calyx-teeth slender awl-shaped and awn-

like, longer than the tube, loose or spreading ; lobes of the pink-purple or rose-

red (rarely white) corolla obovate, entire.— Dry or sandy woods, prairies, etc.,

N. J. to Minn., south to Fla. and Tex. May, June.

6. P. amOBna, Sims. Stems ascending (i- H° high), mostly simple;

leaves broadly linear, lanceolate or ovate-oblong, abruptly acute or l)lunt (i- H'
long), on sterile shoots often ovate; cyme mostly cov^pact and sessile, leafy-

bracted ; calyx-teeth aicl-shaped or linear, sharp-pointed, but seldom awned,

rather longer than the tube, straight ; lobes of the corolla obovate and entire

(or rarely notched), purple, pink, or sometimes white. (P. procumbens. Gray

;

not Lehm.) — Dry hills and barrens, Va. to Ky., south to Fla.

•t-t- ++ Sterile shoots from the base creeping or decumbent ; leaves rather broad.

7. P. reptans, Michx. Runners creeping,he?irmgroundish-obovate ^raooth.-

ish and tliickish leaves; flowering stems (4-8' high) and their oblong or ovate

obtuse leaves (^' long) pid)escent, often clammy; cyme close, few-flowered,

calyx-teeth linear-awl-shaped, about the length of the tube; lobes of the red-

dish-purple corolla round-obovate, mostly entire.— Damp woods, in the Alleghany

region, Penn. to Ky. and Ga. May, June.

8. P. divaricata, L. Stems spreading or ascending from a decumbent

base (9-18' high) ; leaves oblong- or lanre-ovate or the lower oblong-lanceolate

{\\' long), acutish ; cyme corymbose-panicled, spreading, loosely-flowered,

calyx-teeth slender awl-shaped, longer than the tube ; lobes of the pale lilac or

bluish corolla obcordate or ivedge-obovafe and notched at the end, or often entire,

\ - g' long, equalling or longer than the tube, with rather wide sinuses between

them.— Pocky damp woods, W. Canada and N. Y. to Minn., south to Fla,

and Ark. May.— A form occurs near Crawfordsville, Ind., with reduced flow-

ers, the )iarrow entire aeuniinate corolla-lobes scarcely half as long as the tub^.

IG
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* * * Stems low, disuse and branching ; flowers scattered or hare/i/ cijmiilose;

curolla-lobes narrowly cuneale, bifld ; calyx-lobes subulate-lanceolate.

9. P. bifida, Beck. Minutely pubescent ; stems ascending, branched (5 - 8'

high) ; leaves linear, becoming nearly glabrous (^- 1^' long, 1-|" wide) ; flow-

ers few, on slender peduncles ; calyx-teeth awl-shaped, about as long as the tube

;

lobes of the pale purple corolla 2-cle/f to or below the middle (4" long), equal-

ling the tube, the divisions linear-oblong.— Prairies of lud. to Iowa and Mo.

10. P. Stellaria, Gray. Very glabrous; leaves barely somewhat ciliate

at base, linear (1 -2' long, 1" wide or more), acute, rather rigid ; flowers scat-

tered, mostly long-peduncled ; lobes of the pale blue or almost white corolla bifld

at the apex into barely oblong lobes.— Cliffs of Ky. River (Shoi-t), S. 111., and

Tenn.
(
Gattinger). JNIay.

§ 2. Sufl'ruticulose and creeping-cespitose, evergreen, with mostly crowded and

fascicled subulate and rigid leaves.

11. P. SUbulata, L. (Ground or Moss Pixk.) Depressed, in broad

mats, pubescent (gial)rate when old) , leaves awl-shaped, lanceolate, or nar-

rowly linear (3 - 6" long) ; cymes few-flowered ; calyx-teeth awl-shaped, rigid
;

corolla pink-purple or rose-color with a darker centre (sometimes white) ; lobes

wedge-shaped, notched, rarely entire. — Dry rocky hills and sandy banks,

southern N. Y. to Mich., south to Fla. and Ky.

2. GILIA, Ruiz & Pav.

Calyx-lobes narrow and acute, the tube scarious below the sinuses. Corolla

tubular-funnel-forra or salver-form. Stamens equally or unequally inserted.

Capsivle with solitary to numerous seeds.— Mostly herbs with alternate leaves.

Our species belongs to the § Collomm, in which the flowers are capitate-glom-

erate and foliose-bracted or scattered, stamens unequally inserted in the narrow

tube of the salver-form corolla, ovules solitary, and leaves sessile and entire

;

annuals. (Dedicated to Philij) Gil, a Spanish botanist.)

1. G. linearis, Gray. Branching and in age spreading, 6-18' high;

leaves linear- or oblong-lanceolate ; calyx-lobes triangular-lanceolate, acute

;

corolla 6" long, from lilac-purple to nearly white, very slender, with small

limb. (CoUomia linearis, Nutt.) — From Minn, west to the Pacific.

3. POLEMONIUM, Tourn. Greek V^\lerian.

Calyx bell-shaped, herbaceous. Stamens equally inserted at the summit of

the very short tube of the open-bell-shaped or short funnel-form corolla ; fila-

ments slender, declined, hairy-appendaged at the base. Capsule few- several-

seeded.— Perennials, with alternate pinnate leaves, the upper leaflets some-

times confluent ; the (blue or white) corymbose flowers nearly bractless. (An

ancient name, from TroAe^os, war, of doubtful application.)

1. P. r^ptans, L. Smooth throughout or slightly pubescent; stems

weak and spreading (6-10' high, never creeping as the name denotes) ; leaf-

lets 5 - 1.5, ovate-lanceolate or oblong ; corymbs few-flowered ; flowers nodding

;

calyx-lobes ovate, shorter than the tube ; stamens and style included; corolla

light blue, about Y wide ; capsules about 3-seeded. — Woods, N. Y. to Minn.,

south to Ala. and Mo. May, June.
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2. P. caerilleuni, L. (Jacob's Ladder.) Stem erect (1-3° high)

;

leaflets 9-:21, liuear-lauceolate, oblong- or ovate-lanceolate, mostly crowded

;

flowers nnmerons, in a thyrsns or contracted panicle ; lobes of the calyx longer

tlian the tube ; .s/a mens and sti/le mostlij exserted beyond the bright blue corolla,

which is nearly 1' broad; capsule several-seeded.— Rare in our range, occur-

ring in swamps and on mountains in N. H., N. Y., X. J., and Md., but common
in the western mountains and far northward.

Okdek 71. HYDKOPHYLLACE^E. (Waterleaf Family.)

Herbs, commonlij hairij, with mostlij alternate leaves, regular b-merous and

5-androus Jioicers, in aspect between the foregoing and the next order : hut

the ovanj entire and 1-celled ivith 2 parietal 4 - mang-ovuled placentce, or

rarely 2-celled by the union of the placentce in the axis; style 2-cleft, or 2

separate styles ; fruit a 2-valced 4 -many-seeded capsule. — Seeds mostly

reticulated or pitted. Embryo small in copious albumen. — Flowers

chielly blue or white, in one-sided cymes or false racemes, which are

mostly bractless and coiled from tlie apex when young, as in the Borage

Family. A small order of plants of no marked properties ; some culti-

vated for ornament.

Tribe I. HYDKOPHYLL,E^. Ovary and capsule 1-celled. Seeds pitted or reticu-

lated ; albiunen cartilagiuous. Leaves cut-toothed, lobed or pinnate. Style 2-cleft.

* Ovary lined with the dilated and fleshy placentee, which enclose the ovules and seeds (in

our plants only 4) like an inner pericarp.

1. Hydrophyllum. Stamens exserted ; anthers linear. Calyx unchanged in fruit.

2. Nemophila. Stamens inehided; anthers short. Calyx with appendages at the sinuses.

3. £llisia. Stamens included. Calyx destitute of apj)endages, enlarged in fruit.

* * Ovary with narrow parietal placentae, in fruit projecting inward more or less.

4. Pliacelia. Corolla-lobes imbricated in the bud. Calyx destitute of appendages.

Tribe II. HYDROliE^. Ovary and capsule 2-celled, the placentae often projecting

from the axis far into the cells. Albumen fleshy. Leaves entire. Styles 2.

5. Hydrolea. Corolla between wheel-shaped and bell shaped.

1. HYDROPHYLLUM, Tourn. Waterleaf.

Calyx 5-parted, sometimes with a small appendage in each sinus, early open

in the bud. Corolla bell-shaped, 5-cleft ; the lobes convolute in the bud; the

tube furnished with b longitudinal linear appendages opposite the lobes, which

cohere by their middle, while their edges are folded inward, forming a necta-

riferous groove. Stamens and style mostly exserted ; filaments more or less

bearded ; anthers linear. Ovary bristly-hairy (as is usual in the family) ; the

2 fleshy placentifi expanded so as to line the cell and nearly fill the cavity, soon

free from the walls except at the top and bottom, each bearing a pair of ovules

on the inner face. Capsule ripening 1-4 seeds, spherical.— Perennials, with

petioled ample leaves, and white or pale blue cymose-clustered flowers. (Name
formed of uSwp, irater, and (pvKXov, leaf; of no obvious application.)

* Calyx irith minute if any appendages ; rootstoclcs creeping, sealy-foothed.

1. H. macrophyllum, Nutt. Bough-hairy; leaves ohlnng, pinnate and

pinnotifd ; the divisions 9 - 1-3, oi-a/f, o/)/M.se, coarsely cut-toothed ; root-leaves
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1'^ long; peduncle shorter than the petiole; calyx-lobes lanceolate-pointed from

a broad base, very hairy ; flowers (6" long) crowded in a globular cluster; an-

thers short-oblong.— Kich woods, Ohio to Va. and Ala., west to the Missis-

sippi. July.

2. H, Virginicum, L. SmootMsh (l -2° high) ; leaves pinnafel// divided ;

the divisions .5-7, ovaic-lanceolate or oblong, pointed , s\iSiT\Ay cut-toothed, the

lowest mostly 2-parted, the uppermost confluent
;
peduncles longer than the peti-

oles of the upper leaves, forked ; calyx-lobes narrowly linear, bristly-ciliate

;

floAvers 3'' long ; anthers oblong-linear. — Kich woods. June -Aug. r

3. H. Canadense, L. Nearli/ smooth (1° high); leaves (3-5' broad)

palmatehj 5 - ~-lohed, rounded, heart-shaped at base, unequally toothed, those

from the root sometimes with 2-3 small and scattered lateral leaflets; pe-

duncles mosdy shorter than the petioles, forked, the nearly white flowers on very

short pedicels; calyx-lobes linear-awl-shaped, nearly smooth, often with minute

teeth in the sinuses.— Damp rich woods, X. Eng. to the mountains of \'a., and

west to the Mississippi. June - Aug.— Rootstocks thickened and very strongly

toothed in 2 rows by the persistent bases of the stout petioles.

* * Cah/x u-ith a small rejlexed lobe in each sinus; stamens little exserted.

4. H. appendiculatuni, Michx. Hairy ; stem-leaves palmately .5-lobed,

rounded, the lobes toothed and pointed, tlie lowest pinnately divided , cymes

rather loosely flowered ; filiform pedicels and calyx bristly-hairy.— Damp
woods. Out. to mountains of N. C, west to Minn., Iowa, and ]\Io. June, July.

2. NEMOPHILA, Nutt.

Calyx 5-parted, with a reflexed appendage in each sinus, more or less en-

larged in fruit. Corolla l)ell-shaped or almost Avheel-shaped ; the lobes convo-

lute in the bud ; the tube mostly with 10 small folds or scales inside. Stamens

included ; anthers ovoid or heart-shaped. Placentee (bearing each 2 - 12 ovules),

capsule and seeds as in Hydrophyllum.— Diffuse and fragile annuals, with

opposite or partly alternate pinnatifid or lobed leaves, and one-flowered pedun-

cles ; the corolla white, blue, or marked with purple. (Xame composed of u4fios,

a grove, and (pi\€w, to love.) Some handsome species are garden annuals.

1. N. micrbcalyx, Fisch. & Meyer. Small, roughish-pubescent ; stems

diffusely spreading (2 - 8' long) ; leaves parted or deeply cleft into 3-5 round-

ish or wedge-obovate sparingly cut-lobed divisions, the upper leaves all alter-

nate
;
peduncles opposite the leaves, shorter than the long petioles ; flowers

minute ; corolla white, longer than the calyx
;
placentae each 2-ovuled

; capsule

1 - 2-seeded.— Moist woods, Va. to Fla., west to Ark. and Tex. April - June.

3. ELLISIA, L.

Calyx 5-parted, without appendages, enlarged and foliaceous in fruit. Co-

rolla bell-shaped or cylindraceous, not longer than the calyx, 5-lobed above;

the lobes imbricated or convolute in the bud, the tube witli 5 minute appen-

dages within. Stamens included. l'lacent?e (each 2-ovule(l), fruit, and seeds

much as in Hydrophyllum.— Delicate and branching annuals, with lobed or

divided leaves, the lower opposite, and small wliitish flowers. (Named iovJohn

Ellis, a distinguished naturalist, an English correspondent of Linujeus.)
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1. E. Nyctelea, L. Miuutely or sparingly roughisli-hairy, divergentlv

brauched (G- 12 high) : leaves piuuately parted iuto 7-13 lanceolate or linear-

oblong sparingly cut-toothed divisions
;
peduncles solitary in the forks or oppo-

site the leaves, 1 -flowered ; calyx-lobes lanceolate, pointed, about the length of

the cylindraceous (whitish) corolla (in fruit ovate-lanceolate, nearlv Y hjng)
,

cajisule pendulous. (E. ambigua, NiitL; merely a slender form.)— Shady
damp places, N. J. to \'a., west to Minn, and Mo. May-Julv.

4. PHACELIA, Juss.

Calyx 5-parted ; the sinuses naked. Corolla open-bell-shaped, .5-lobed ; the

lobes imbricated in the bud. Filaments slender, often (with the 2-cleft stvle)

exserteil ; anthers ovoid or oblong. Ovary witli 2 narrow linear placenta ad-

herent to the walls, in fruit usually projecting inward more or less, the two
often forming an imperfect partition in the ovoid 4 - many seeded capsule.

(Ovules 2-30 on each placenta.) — Perennial or mostly annual herbs, with

simple, lobed, or divided leaves, and often handsome (blue, purple, or wliite)

flowers in scorpioid raceme-like cymes. (Name from (pa.K€\os, a fascicle.)

§ 1. PHACELIA proper. Seeds and ovules onli/ 4 {two on each placenta);

corolla rampaniilate, icitli narrow folds or appendages icithin, the lobes entire.

1. P. bipinnatifida, Michx. Biennial; stem uj)right, hairy (1-2'^

high), leaves long-petioled, pinnately 3-5-divided, the divisions or leaflets

ovate or oblong-ovate, acute, coarsely and often sparingly cut-loI)ed or pin

natifid , racemes elongated, loosely many-flowered, glandular-pubescent
; pedi-

cels about the length of the calyx, spreading or recurved. — Shaded banks, in

rich soil, Ohio to 111. and southward. May, June. — Corolla bright blue, 6"

broad, with 5 pairs of longitudinal ciliate folds, covering as manv externally

keeled deep grooves. Stamens bearded below and witli the style exserted,

§ 2. COSMAXTHUS. Ovules and seeds as in § 1 ; corolla almost rotate, icith

fimbriate lobes, and no appendages within: filaments villous-bearded,rarel
ij

exserted ; leaves pinnatifid, the upper clasping.

2. P. Purshii, Buckley. Sparsely hairy ; stem erect or ascending, branched

(8- 12' high) ; lobes of the stem-leaves 5-9, oblong or lanceolate, acute ; raceme

manyfiowered; cali/x-lobes lance-linear; corolla light blue, varving to wliite

(about Y ii' diameter).— Moist wooded banks, W. Penn. to Minn., and south-

ward. A]nMl-June.

3. P. flmbriata, Michx. Slightly hairy, slender; stems spreading or as-

cending (.5-8' long), few-leaved ; lowest leaves 3-5-divided into roundish leaf-

lets ; the upper 5 - 7-cleft or cut-toothed, tlie lobes obtuse ; raceme 3 - \Q-flowered

;

cali/x-lobes linear-ohlong, obtuse, becoming spatulate; corolla white (3-4" broad).

— Woods, high mountains of Va. to Ala. May,

§ 3. COSMANTHOIDES. Ovules and seeds 2-8 on each placenta ; corolla

rotate or campanulale, with entire lobes and no a})pendages.

4. P. parviflora, Pursh. Somewhat hairy, slender, diffusely spreading

(3 - 8' high) ; leaves pinnately cleft or t'he lower divided into 3-5 short lobes
;

racemes solitary, loosely 5 - 1 5-flowered
, pedicels filiform, at length .several

times longer than the oblong calyx-lobes ; corolla open-campanulate. bluish-
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wliite (4-6'' broad) ; filaments hairy; capsule globular, 6- 12-seeded, a half

shorter thau the calyx.— Shaded banks, Penu and Ohio to Mo., south tc

S C. and Tex. April - June.

Var hirsuta, Gray. ]\Iore hirsute and the stems less slender, apparently

growing in more open dry soil ; corolla larger, 5 - 7" in diameter ; seeds 4-8

— I'rairies and barrens, S. W. Mo. to E. Tex.; also Va. and Ga.

5. P. Covillei, Watson. Like the last; 'racemes 2 - 5-llowered ; calyx-

lobes linear, in fruit 3" long or more ; corolla tubular-campanulate with erect

limb , filaments glabrous ; capsule depressed-globose ; seeds 4, large.— Lark

spur Island in the Potomac, five miles above Washington. {F. V, Coville)

§ 4, EtlTOCA Ovules and seeds numerous on each placenta ; corolla rotate-

campanulatey with 10 vertical lamellce within.

6 P. Franklinii, Gray. Soft-hairy; stem erect (6-15' high), rather

stout ; leaves pinnately parted into many lanceolate or oblong-linear lobes,

which are crowded and often cut-toothed or pinnatifid ; racemes short, dense,

crowded mto an oblong spike ; calyx-lobes linear ; corolla blue. — Shores of

L Superior, thence north and westward.

5. HYDROLEA, L.

Calyx 5-parted. Corolla short-campanulate or almost wheel-shaped, 5-cleft

Filaments dilated at base. Styles 2, distinct. Capsule globular, 2-celled, with

very large and fleshy many-seeded placentae, thin-walled, 2 - 4-valved or burst

ing irregularly. Seeds minute, striate-ribbed.— Herbs or scarcely shrubby,

growing in water or wet places (whence the name, from vdup, water), with

entire leaves, often having spines in their axils, and clustered blue flowers.

1. H. affinis, Gray. Glabrous throughout ; stem ascending from a creep-

ing base, armed with small axillary spines ; leaves lanceolate, tapering to a

very sliort petiole ; floAvers in small axillary leafy-bracted clusters ; divisions

of the calyx lance-ovate, equalling the corolla and the irregularly-bursting

globose capsule.— Banks of streams, S. 111. to Tex.

Order 72. BOKRAGINACE^E. (Borage Family.)

Chiefly rough-hairy herbs, toith alternate entire leaves, and symmetrical

flowers with a o-parted calyx, a regular b-lohed corolla (except in Echium),

5 stamens inserted on its tube, a single style and a usually deeply 4-lobed

ovary {as in Labiatas), forming in fruit 4 seed-like 1-seeded nutlets, or

separating into two 2-seeded or four l-seeded nutlets. — Albumen none.

Cotyledons plano-convex ; radicle pointing to the apex of the fruit.

Stigmas 1 or 2. Calyx valvate, the corolla imbricated (in Myosotis

convolute) in the bud. Flowers mostly on one side of the branches of

a reduced cyme, imitating a spike or raceme, which is rolled up from ihe

end, and straightens as the blossoms expand (circinate or scorpioid),

often bractless. (A rather large family of innocent, mucilaginous, and

slightly bitter j^lants ; the roots of some .species yielding a red dye.)

Tribe 1. H]EL,IOTKOPIEi3E. Ovary not lobed ; fruit separating into 2-4 nutlets

^- Ueliotropium. Corolla .salver-form. Stamens included. Nutlets 1 - 2-celIed.
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Tribe II. BORRAGINE-iE. Ovary deeply 4-parted, foruiin.u' as many separate 1

seeded uutleis m truit ; style rising from the centre between them.

* Corolla and stamens regular.

+- Nutlets armed, attached laterally ; corolla short, closed by 5 scales.

2. Cynoglossum. Nutlets horizontally radiate, much produced downward, covered

with barbed jirickics.

3. Ecliinosperinuin. Nutlets erect or ascending, tlie margin or back armed with

barbed prickles.

-t- •»- Nutlets not armed, attached more or less laterally.

4. Krynitzkia. Corolla short, white, with closed throat. Nutlets attached along the

inner aiii;le.

6. Mertensia. Corolla trumpet-shaped with open throat, usually blue. Nutlets fleshy,

attached just above the base.

•4- <- »- Nutlets unarmed, attached by the very base, ovoid, mostly smooth and shining.

•«-* Scar flat, small. Racemes leafy-bracteate, except in n. 6.

(5. Myosotis. C()r(jlla short salver-form, its lobes lounded, and throat crested.

7. Lithospennuin. Corolla salver-form to funnel-form, its rounded lobes spreading ;

the throat either naked or with low crests.

8. Onosmodium. Corolla tubular, unappendaged, its erect lobes acute.

++ ++ Scar large and excavated.

9. Syniphytiim. Corolla oblong-tubular, enlarged above and closed by 5 scales.

* * Corolla irregular, limb and throat oblique and lobes unequal.

10. Liycopsis. Corolla-tube curved, closed with hispid scales. Stamens included.

11. Ecliiuiu. Dilated throat of corolla unappendaged. Stamens unequal, exserted.

AsPERtiGO PROCTJMBENS, L., a European annual, well marked by its much
enlarged membranaceous and veiny fructiferous calyx, has sparingly appeared
in waste grounds about Xew York and Philadelphia, and at Pipestone, Minn.

1. HELIOTROPIUM, Tourn. Tournsole, Heliotrope

Corolla salver-form or funnel-form, unappendaged, more or less plaited in

the bud. Anthers nearly sessile. Style short; stigma conical or capitate.

Fruit 2-4-lobed, separating into 2 indurated 2-celled and 2-seeded closed car-

pels, or more commonly into 4 one-seeded nutlets.— Herbs or low shrubby

plants; leaves entire; fl. in summer, white (in our species). (The ancient

name, from tjAjos, the sun, and Tponr], a turn, with reference to its flowering at

the summer solstice.)

§ I. HELIOTROPIUM proper. Fruit A-Iohed, separating into four l-celled

\-seeded nutlets, Sti/le short.

* Flowers in bractless one-sided scorpioid spikes.

H. Europ.eum, L. Erect annual (6-18' high), hoary-pubescent; leaves
oval, long-petioled ; lateral spikes single, the terminal in pairs ; calyx spread-
ing in fruit, hairy.— Waste places, southward; scarce. (Adv. from Eu.)

1. H. Curassavictini, L. Apparently annual, glabrous; stems ascend-

mg; leaves lance-linear or spatulate, thickish, pale, almost veinless ; spikes in

pairs.— Sandy seashore, Va. ; saline soils, S. 111., and south and westward.

* * Inflorescence not at all scorpioid ; flowers scattered.

2 H. tenellum, Torr. A span to a foot high, paniculately branched,

slender, strigose-canescent ; leaves narrowly linear, with revolute margins

;

flowers often bractless.— Open dry ground, Ky. to Mo. and Kan., south to

Ala. and Tex.
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§ 2. EUPLOCA. Fruit didtjmous, the 2 carpels each splitting into two l-seeded

nutlets ; style elongated ; flowers scattered, large.

3. H. COnvolvulaeeum, Gray. Low annual, strigose-hirsute and

hoary, much branched; leaves lanceolate, or ovate or even linear, sliort-

petioled ; flowers opposite the leaves and terminal; corolla 6" broad, the

strigose-hirsute tube about twice as long as the linear sepals.— Sandy plains.

Neb. to W. Tex. A showy plant, with sweet-scented flowers.

§ 3. TIARIDIUM. Fruit 2-lobed, separating into two 2-celled 2-seeded carpels,

with sometimes a pair of empty false cells ; style very short ; flowers in

bractless scorpioid spikes.

H. txDiCDM, L. Erect and hairy annual; leaves petioled, ovate or oval

and somewhat heart-shaped ; spikes single ; fruit 2-cleft, mitre-shaped, with
an empty false cell before each seed-bearing cell. (Heliophytum Indicum,
DC.) — Waste places, along the great rivers, from S. Ind. to Mo., and south-

ward. (Adv. from India.)

2. CYNOGLOSSUM, Tourn. Hound's-Tongue.

Corolla funnel-form, the tube about equalling the 5-parted calyx, and throat

closed with 5 obtuse scales ; lobes rounded. Stamens included. Nutlets de-

pressed or convex, oblique, fixed near the apex to the base of the st\'le, rough-

ened all over with short barbed or hooked prickles.— Coarse herbs, with a

strong scent and petioled lower leaves ; the mostly panicled (so-called) racemes

naked above, usually bracted at base. Fl. all summer. (Name from kvwv, a

dog, and yKaxrcra, tongue ; from the shape and texture of the leaves.)

C. officixIle, L. (Common Houxd's-Toxgle.) Biennial; clothed icith

short soft hairs, leafy, panicled above ; upper leaves lanceolate, closely sessile

by a rounded or slightly heart-shaped base; racemes nearly bractless; corolla

reddish-purple (rarely white) ; nutlets flat on tlie l)road upper face, somewhat
margined.— Waste ground and pastures ; a familiar and troublesome weed

;

the large nutlets adhering to the fleece of sheep, etc. (Nat. from Eu.)

1. C. Virginicum, L. (Wild Comfrey.) Perennial; roughish icith

spreading bristly hairs; stem ^\m^\e, few-leaved (2-3° high); stem-leaves

lanceolate-oblong, clasping by a deep heart-shaped base ; racemes few and

corymhed, raised on long naked peduncles, bractless ; corolla pale blue ; nutlets

strongly convex.— Open woods, Ont. and Sask. to Fla. and La.

3. ECHINOSPERMUM, Lehm. Stickseed.

Corolla salver-form, short, imbricated in the bud, the throat closed with 5

short scales. Stamens included. Nutlets erect, fixed laterally to the base of

the style or central column, triangular or compressed, the back armed all over

or with 1 -3 marginal rows of prickles which are barbed at the apex, otherwise

naked.— Rough-hairy and grayish herbs, with small blue to whitish flowers

in racemes or spikes ; ours annuals or biennials, flowering all summer. (Name

compounded of ex^vos, a hedgehog, and airepfxa, seed.)

* Racemes panicled, leafy-bracteate at base ; slender pedicels recurved or de-

flexed in fruit; calyx4obes short, at length reflexed ; biennial, not hispid.

1. E. Virginicum, Lehm. (Beggar's Lice.) Stem 2 - 4° high ; radi-

cal leaves round-o^ate or cordate, slender-petioled ; cauline (3 - 8' long) ovate-
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oblong to oblong-lanceolate, acuminate at both ends ; loosely paniculate

racemes divaricate
;
pedicel and flower each a line long ; nutlets of the globose

fruit equal/// short-glochidiate over the whole back. (Cynoglossum Morisoni,

DC)— Borders of woods and thickets, X. Eng. to Minn., south to Va. and La
2. E, deflexum, Lehm., var Americanum, Gray Diffusely branched,

about 1° high, leaves oblong to lanceolate, racemes lax, loosely paniculate;

flowers small; nutlets of tlie globular-pyramidal fruit onlij marginalli/ glochidiate.

— Iowa, Minn., and northward

3. E. floribundum, Lehm Rather strict, 2° high or more; leaves

oblong- to linear-lanceolate, the lowest tapering into margined petioles ; ra-

cemes numerous, commonly geminate and in fruit rather strict ; corolla larger

(blue, sometimes white), 2-3" in diameter; nutlets scabrous and margined

with a close row of flat subulate prickles.— Minn and 8ask., and westward.

* * Racemes leafij-bracteale . stout pedicels not defexed ,• calyx becoming foli-

aceous ; leaves linear, lanceolate, or the lower spatulate hispid annuals.

E. LAppula, Lehm. Erect, 1-2° high , nutlets rough-granulate or tuber-

culate on the back, the margins witli a double row of slender distinct prickles,

or these irregular over most of the back. — Waste and cultivated grounds,

from Canada to the Middle Atlantic States. (Nat. from Eu.)

4. E. Redowskii, Lehm., var occidentale, Watson. Erect, 1-2°

high, at length diffuse ; nutlets irregularly and minutely sharp-tuberculate,

the margins armed with a single row of stout flattened prickles sometimes

confluent at base.— Minn, to Tex., and westward.

4. KRYNITZKIA, Fisch. & Meyer.

Calyx 5-parted or deeply cleft, erect or little spreading in fruit. Corolla

short, usually with more or less fornicate throat. Nutlets erect and straight,

unarmed, attached to the axis either at inner edge of base or ventrally from

the base upward.— Ours are very hispid annuals or biennials, with small

white flowers in scorpioid spikes. A large western genus. (Dedicated to

Prof J Kri/nitzkt, of Cracow.)

I. K. crassisepala, Gray. Annual, diffusely much branched, a span

high, very rough-hispid ; leaves oblanceolate and linear-spatulate ; flowers very

small, short-pedicelled, mostly bracteate ; lobes of the persistent calyx closed

over the fruit, the midrib below becoming much thickened and indurated; nutlets

ovate, acute, dissimilar, 3 of them muricate-granulate and 1 larger and smooth,

attachedfrom the base to the middle.— Plains, Sask. to Kan., Tex. and N. Mex.

5. MERTENSIA, Eoth. Lungwort.

Corolla trumpet-shaped or bell-funnel-shaped, longer tlian the deeply 5-cleft

or 5-parted calyx, naked, or with 5 small glandular folds or appendages in the

open throat. Anthers oblong or arrow-shaped. Style long and thread-form.

Nutlets ovoid, fleshy when fresh, smooth or wrinkled, oV)liquely attached next

the base by a prominent internal angle , the scar small.— Smooth or soft-

hairy perennial herbs, with pale and entire leaves, and handsome purplish-blue

(rarely white) flowers, in loose and short panicled or corymbed raceme-like

clusters, only the lower one leafy-bracted
;

pedicels slender. (Named for

Prof. Francis Charles Mertens, a German botanist.)
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* Corolla trumpet-shaped, with spreading nearhj entire Jnnh and naked throat;

filaments slender, exserted ; hypogynous disk 2-lobed.

1. M. Virginica, DC. (Virginian Cowslip. Lungwort. Biae Bells.)

Verv smootli, pale, erect (1-2° high) ; leaves obovate, veiny, those at the root

(4-6' long) petioled ; corolla trumpet-shaped, 1' long, many times exceeding

the calyx, rich purple-blue, rarely white; nutlets dull and roughish.— Allu-

vial banks, N. Y. to Minn., S. C , and Ark. May. Cultivated for ornament.

* * Corolla with conspicuously b-lohed limb, and crested throat.

-)- Filaments broad and short ; nutlets dull, wrinkled or roughish when dry.

2 M. panicul^ta, Don. Roughish and more or less hairy, erect (1 -2°

high), looselv branched , leaves ovate and orate-hinceolate, taper-pointed, ribbed,

thin; corolla (6" long) somewhat funnel-form, 3-4 times the length of the

lance-linear acute divisions of the calyx , filaments broader and shorter than the

anthers.— Shore of L. Superior and north and westward. July and Aug
3. M. lanceolata, DC. Glabrous or hirsute, pale, 1° high or less, sim-

ple or branched , leaves spatulate-oblong to lanceolate-linear, smaller (1 -2' long),

nearly veinless, obtuse or acute ; corolla-tube somewhat longer than the lan-

ceolate calyx-lobes; filaments generally longer than the anthers.— The Dakotas

to N. Mex. and westward.

H- -(- Filaments longer and narroiver than the anthers; nutlets shining, utricular.

4. M. maritima, Don. (Sea Lungwort.) Spreading or decumbent,

smooth, glaucous ; leaves fleshy, ovate or obovate or s])atulate, the upper sur-

face becoming papillose; corolla white, bell-funnel-form (3" long), twice the

length of the calyx.— Sea-coast, on rocks and sand, Cape Cod to Maine and

northward; scarce. June -Aug.

6. MYOSOTIS, Dill. Scorpion-grass. Forget-me-not.

Corolla salver-form, the tube about the length of the 5-toothed or .5-cleft

calyx, the throat with 5 small and blunt arching appendages opposite the

rounded lobes ; the latter convolute in the bud ! Stamens included, on very

short filaments. Nutlets smooth, compressed, fixed at the base ; the scar mi-

nute.— Low and mostly soft-hairy herbs, with entire leaves, those of the stem

sessile, and with small flowers in naked racemes, which are entirely bractless,

or occasionally with one or two small leaves next the base, prolonged and

straightened in fruit. Flowering through the season. (Name composed of

(ivs, mouse, and ots, wtJs, ear, in allusion to the aspect of the short and soft

leaves in some species; one popular name is Mouse-ear.)

* Calyx open in fruit, its hairs appressed, none of them hooked or glandular.

M. palustris. Withering. (True Forget-me-not.) Perennial ; stems
ascending from an oldique creeping base (9-20' high), loosely branched,
smoothish ; leaves rough-pubescent, oblong-lanceolate or linear-oblong; calyx-

lolies much shorter than its tube ; limb of corolla 3 or 4 lines broad, sky-blue

with a yellow eye.— In wet ground, probably only escaped from cultivation.

(Nat. from Eu.)

1. M. laxa, Lehm. Perennial from filiform subterranean shoots; stems

very slender, decumbent
;
pubescence all appressed ; leaves lanceolate-oblong
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or somewhat spatulate ; calyx-lobes as long as its tube ; limb of corolla 2 or

3" broad, paler blue. (M. palustris, var. laxa, Gray.) — In water and wet

ground, Newf. to N. Y. (Eu.)

* * Cali/x closing or the lobes erect in fruit, clothed with spreading hairs, some

minute! 1/ hooked or gland-tipped ; corolla small ; annual or biennial.

2. M. arvensis, Hoffm. Hirsute with spreading hairs, erect or ascend-

ing (6-15' high) ; leaves oblong-lanceolate, acutish ; racemes naked at the base

and stalked; corolla blue, rarely white; pedicels spreading in fruit and longei

than the 5-cleft equal calyx.— Fields, etc. ; not very common. (Eu.)

3. M. verna, Nutt. Bristly-hirsute, branched from the base, erect (4-

12' high); leaves obtuse, linear-oblong, or the lower spatulate-ol)long ; racemes

leafy at the base ; corolla very small, white, with a short liml)
;
pedicels in fruit

erect and appressed at the base, usually abruptly bent outward near the apex,

rather shorter than the deeply b-cleft unequal (somewhat 2-lipped) very hispid

calyx.— Dry ground, rather common. May - July.

M. VERSICOLOR, Pers. More slender than the last, simple at base ; racemes
loose, mostly naked at base; flowers almost sessile ; corolla /)ale yellow chang'

ing to blue or violet; calyx deeply and equally 5-cleft.— Fields, Del. (Xat-

from Eu.)

7. LITHOSPERMUM, Tourn. Gromwell. Puccoon.

Corolla funnel-form, or sometimes salver-shaped ; the open throat naked, or

with a more or less evident transverse fold or scale-like appendage opposite

each lobe ; the spreading limb 5-cleft, its lobes rounded. Anthers oblong,

almost sessile, included. Nutlets ovate, smooth or roughened, mostly bony or

stony, fixed by the base ; scar nearly flat.— Herbs, Mith thickish and commonly

red roots and sessile leaves ; flowers solitary and as if axillary, or spiked and

leafy-bracted, sometimes dimorphous as to insertion of stamens and lengtli of

style. (Name formed of \idos, stone, and a-irdp/jLa, seed, from the hard nutlets.)

§ 1. Nutlets tubercled or rough-ivrinkled and pitted, gray and dull ; throat of tlw

{nearly ivhite) corolla destitute of any evident folds or appendages.

Ii. ARVEXSE, L. (Corn Gromwell.) Minutely rough-hoary, annual or

biennial; stems erect (6-12' high); leaves lanceolate or linear, veinless;

corolla scarcely longer than the calyx.— Sandy banks and roadsides. May-
Aug. (Nat. from Eu.)

§ 2. Nutlets smooth and shining, white like ivory ; corolla greenish-white or pale-

yellow, small, with 5 distinct pubescent scales in the throat ; perennial.

L. officin\le, L. (Common Gromw^ell.) Much branched above, erect

(1-2° high); leaves thinnish, broadly lanceolate, acute, with a fcAV distinct

veins, rough above, soft-pubescent beneath ; corolla exceeding the calyx. —
Roadsides, N. Eng. to Minn. (Nat. from Eu.)

1. L. latifolium, Michx. Stem loosely branched, erect (2-3° high),

rough; leaves ovate and ovate-lanceolate, mostly taper-pointed (even tlie floral

ones 2-4' long), ribbed-veined, roughish above, finely soft-pubescent beneath,

tlie root-leaves large and rounded ; corolla shorter than the calyx. — Open

ground and borders of woods, W. New York to INIinn., south to Va. and Ark.

§3. BATSCHIA. Nutlets white, smooth and shining; corolla large, salver^

form or nearly so, deep orange-yellow, somewhat pubescent, tlie tube much



366 BORRAGINACE^. (bORAGE FAMILY.)

exceeding the calyx, and the throat appendaqed, {Roots pei'ennial, long

and deep, yielding a red dye.)

* Corolla-tube one half to twice longer than the calyx, not much longer than the

ample limb, the lobes entire; appendages little if at all projecting.

2. L. hirtum, Lehm. Hispid with bristly hairs (1-2° high); stem-

leaves lanceolate or linear, those of the flowering branches ovate-oblong,

bristly-ciliate ; corolla icoolly-bearded at the base inside (limb 8-12" broad);

Jiowers distinctly peduncled, crowded, showy
;
fruiting calyx {^' long) 3-4

times longer than the nutlets.— Pine barrens, etc., N. Y. to Minn., south and

westward. April - June.

3. L. canescens, Lehm. (Puccoox of the Indians.) Softly hairy and

more or less hoary (6-15' high); leaves obtuse, linear-oblong, or the upper

ovate-oblong, more or less downy beneath and roughish with close appressed

hairs above
;
y?oire?-s sessile; corolla naked at the base within ; fruiting calyx

(3" long) barely tioice the length of the nutlets.— Plains and open woods, in

sandy soil, Ont. to Va., Ala., and westward. May.

* * Corolla-tube in well-developed flowers 2-4 times the length of the calyx and

of its erose-toothed lobes, and the appendages conspicuous and arching ; later

flowers small, cleistogenous.

4. L. angustifolium, Miclix. Erect or diffusely branched from the

base, 6-18' high, minutely rough-strigose and hoary; leaves linear; flowers

pedicelled, leafy-bracted, of two sorts; the earlier large and showy (corolla-

tube 8-18" long), the later and those of more diffusely branching plants,

with inconspicuous or small and pale corollas, without crests, and the pedicels

commonly recurved in fruit ; nutlets usually punctate. (L. longiflorum,

Spreng.; the long-flowered form.) — Dry and sterile or sandy soil, Ind. and

Mich, to the Dakotas and Tex., and westward.

8. OWOSMODIUM, Michx. False Gromwet.l.

Calyx 5-parted ; the divisions linear and erect. Corolla tubular, or tubular-

funuel-form, not crested (the sinuses minutely hooded-inflexed), the 5 acute

lobes converging or barely spreading. Anthers oblong-linear or arrow-

shaped, mucronate, inserted in the throat. Style thread-form, much ex-

serted. Xutlets bony, ovoid, smooth, erect, fixed by the base; the scar

minute, not hollowed out.— Cliiefly perennial herbs, coarse and hispid, with

oblong and sessile ribbed-veined leaves, and white, greenish, or yellowish

flowers, in at length elongated and erect leafy raceme-like clusters; in sum-

mer.— Our species belong to true Onosmodium, with smooth included anthers

on very short filaments ; the corolla rarely twice the leugth of the calyx.

(Xamed from the likeness to the genus Onosma, which name means ass-smell.)

1. O. Virginianum, DC. Clothed all over icith harsh and rigid ap-

pressed short bristles; stems rather slender (1-2° high); leaves narroivly

oblong, OT oblong-lanceolate (1 -2^' long), the lower narrowed at base; lobes

of the narrow corolla lance-awl-shaped, sparingly bearded outside with long

bristles.— Banks and hillsides, N. Eng. to Ela., Mo., and La.

2. O. Carolini^num, DC. Shaggy all over with long and spreading

bristly hairs; stem stout, upright (2-4° high); leaves ovate-lanceolate or
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ohlong-lanceolate, acute ; lobes of the rather broad corolla ovate-triangular or

triangular-lanceolate, thickly hirsute outside.— Alluvial grounds, W. New York

to Minu., south to Ga. aud Tex.

Var. molle, Gray. Pubescence shorter and less spreading or appressed,

1-2° high ; leaves mostly smaller (2' long), when young softly strigose-canes-

cent beneath. (0. molle, Michx.)—\\\. to Minn., Tex., and westward.

9. SYMPHYTUM, Tourn. Comfrey.

Corolla oblong-tubular, inflated above, 5-toothed , the short teeth spread-

ing ; the throat closed with 5 converging liuear-awl-shaped scales. Stamens
included ; anthers elongated. Style thread-form. Nutlets smooth, ovate,

erect, fixed by the large hollowed base, wliich is finely toothed on its mar-

gin. — Coarse perennial herbs, with thickened bitterish mucilaginous roots

;

the nodding raceme-like clusters either single or in pairs. (Ancient Greek
name from av^Kp^lu, to grow together, probably for its reputed healing virtues.)

S. officinXle, L. (Common Comfrey.) Hairy, branched, winged
above by the decurrent leaves ; the lower leaves ovate-lanceolate, tapering

into a petiole, the upper narrower ; corolla yellowish-white, rarely purjilish.

— Moist places ; escaped from gardens. June. (Adv. from Eu.)

10. LYCOPSIS, L. BuGLOss.

Corolla funnel-shaped, with curved tube and slightly unequal limb ; the

throat closed with .5 convex obtuse bristly scales opposite the lobes. Stamens
and style included. Nutlets rough-wrinkled, erect, fixed by a hollowed-out

base.— Annuals. (Name from Aukoj, a ivolf, and 6^is, fare.)

L. ARVExsis, L. (Small Bugloss.) Very rough-bristly (1° high);

leaves lanceolate ; flowers in leafy raceme-like clusters ; calyx as long as the

tube of the small blue corolla.— Dry or sandy fields. New Eng. to Va.

;

scarce. (Adv. from Eu.)

11. E C H I U M, Tourn. Viper's Bugloss.

Corolla with a cylindraceous or funnel-form tube, and a more or less un-

equal spreading 5-lobed border; lobes rounded, the expanded throat naked.
Stamens mostly exserted, unequal. Style thread-form. Nutlets roughened or

wrinkled, fixed by a flat base. (A name of Dioscorides, from exts, a viper.)

E. vulgAre, L. (Blue-weed.) Rough-bristly biennial; stem erect

(2° high), mostly simple ; stem-leaves linear-lanceolate, sessile ; flowers showy,
in short lateral clusters, disposed in a long and narrow thyrsus; corolla red-

dish-purple changing to brilliant blue (rarely pale).— Roadsides and meadows
of the Middle Atlantic States. June. (Nat. from Eu.)

Order 73. CONVOLVULACE^E. (Convolvulus Family.)

Chiefly twining or trailing herbs, often loith some milky juice, ivifh

alternate leaves {or scales) and regular 5-androus flowers ; a calyx of 5

imbricated sepals , a 5-plaited or 5-lobed corolla conrolute or ticisted in

the bud (imbricate in n. 6) ; a 2-celled (rarely S-celled) ovary (or in one

tribe 2 separate pistils), xvith a pair of erect ovules in each cell, the cells

sometimes doubled by a false partition between the seeds, so becoming

4-celled ; the embryo large, curved or coiled in mucilaginous cdbumen. —
Fruit a globular 2-6-seeded capsule. Flowers mostly showy, on axil-

lary peduncles; pedicels articulated, often 2-hracted. (Mnny are culti-
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vated for ornament, and one, the Sweet Potato, for its edible farinaceous

roots; those of several species are cathartic ; e. g. Jalap.)

Tribe I. DICHONDRE^. Carpels 2 or 4, distinct or nearly so ; styles 2, basilar.

Creeping herbs.

1. Dicliondra. Corolla deeply 5-cleft. Pistils 2, one-seeded.

Tribe II. CONVOL<VUL.Eu3E. Ovary entire. Leafy plants, mostly twiners

2. Iponioea. Style undivided, with stigma capitate or 2 - 3-globose.

3. Convolvulus. Style undivided or 2-cleft only at apex; stigmas 2, linear-tiliforni to

subulate or ovate.

4. Brevi'eria. Style 2-cleft or 2-parted; the divisions simple; .stigmas capitate.

5. Evolvulus. Styles 2, each 2-cleft; stigmas linear-filiform. Not twining.

Tribe III. CUSCUTE.^. Ovary entire. Leafless parasitic twining herbs, never green.

Embryo filiform, coiled, without cotyledons.

G. Cuscuta. The only genus of the group.

1. DICHONDRA, Forst.

Calyx 5-parted. Corolla broadly bell-shaped, 5-cleft. Stamens included.

Styles, ovaries, and utricular 1 - 2-seeded capsules 2, distinct. Stigmas thick.

— Small and creeping perennial herbs, soft-pubescent, with kidney-shaped

entire leaves, and axillary 1-flowered bractless peduncles. Corolla small, yel-

lowish or white. (Name from Sis, double, and xo'^'^pos, a grain; from the

fruit.)

1. D. ripens, Forst. Leaves round-kidney-shaped, pubescent, green

both sides; corolla not exceeding the calyx (1-1^'' loi^g)-— ^^et ground,

Va. to Tex., near the coast.

2. IPOMCEA, L. Morning Glory

Calyx not bracteate at base, but the outer sepals commonly larger. Corolla

salver-form or funnel-form to nearly campanulate ; the limb entire or slightly

lobed. Style undivided, terminated by a single capitate or 2 -3-globose stig-

ma. Capsule globular, 4 - 6 (by abortion fewer)-seeded, 2-4-valved. (Name,

according to Linneeus, from ixj/, a Bindiveed, and ofioios, like ; but Xxp is a icorm.)

§ 1. QUAMOCLIT. Corolla salver-form, or with somewhat funnel-form but nar-

roiv tube; stamens and sti/le exserted ; foicers red. Annual twiners

I, QuAMOCLiT, L. (CvpRESS-ViNE.) Leaves piunatelv parted iuto linear-

thread-shaped delicate parallel lobes; peduncles 1-flowered; corolla narrow,
scarlet-red, or sometimes white. (Quamoclit vulgaris, Choisi/.} — Sparingly
spontaneous southward. (Trop. Amer., etc.)

I. coccfxEA, L. Leaves heart-shaped, acuminate, entire or angled ; sepals

awn-pointed ; corolla light scarlet (1' long). (Quamoclit coccinea, Moench.) —
River-banks, etc., Ohio to 111., Va., and southward. (Probably indigenous in

N. Mex. and Arizona.)

§ 2. IPOMCEA proper. Corolla funnel-form or nearly campanulate, contorted

in the bud ; stamens and style not exserted.

* (Morning Glorv.) Lobes of stigma and cells 3 , sepals long and narrow,

attenuate upicard, mostly hirsute below . corolla purple, blue, and white.

I. hederXcea, Jacq. Stems retrorsely hairy , leaves heart-shaped, 3-lobed,

the lobes acute or acuminate
;
peduncles short, or rather long, 1 - .'i-flowered

;

calyx densely hairy below; corolla white and purple or pale blue (1-1-^'

long). (I. Nil. of Manual, not Roth.)— Waste and cultivated ground, Penn.
to rla., and La. (Trop. Amer.)
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I. PURPtjREA, Lam. (Common Morning-Glouv.) Annual ; stems re-

trorsely hairy ; leaves heart-shaped, acuminate, entire ; peduncles long, umbel-

lately 3 - 5-flowered ; calyx bristly-hairy below ; corolla funnel-form (2' long)

purple, varying to white.— Escaped in cultivated grounds. (Trop. Amer.)

* * Stigma 2-lobed or entire ; cells 2, each 2-seeded ; sepals broader, imbricated.

•>r~ Leaves cordate, acuminate.

1. lo pandurata, Meyer. (Wild Potato-vine. Man-of-the-Earth.)

Perennial, smooth or nearly so when old, trailing or sometimes twining

;

leaves occasionally contracted at the sides so as to be fiddle-shaped
;
peduncles

longer than the petioles, 1 - 5-flowered ; sepals smooth, ovate-oblong, very obtuse ;

corolla open-funnel-form (3' long), white with purple in the tube.— Dry

ground, Conn, to Mich., south to Fla. and Tex. June - Aug. Stems long

and stout, from a huge root, which often weighs 10-20 pounds.

2. I. lacunosa, L. Annual ; rather smooth ; stem twining and creep-

ing, slender; leaves entire or angled-lobed
;
peduncles short, 1-3-flowered;

sepals lance-oblong, pointed, bristhj-ciliate or hairy, half the length of the

sharply 5-lobed (white, i - J' long) corolla. — Hiver-banks and low grounds,

Penn. to 111., south to S. C. and Tex.

-*- -*- Leaves linear ; not twining.

3. I. leptophylla, Torr. Perennial, very glabrous; stems erect or

ascending (2-4° high), with slender recurving branches, from an immense

root (weighing 10- 100 pounds) ; leaves 2-4' long, 2 - 3" wide, short-petioled,

acute
;
peduncles short, 1 - 2-flowered ; sepals broadly ovate, very obtuse, outer

ones shorter ; corolla pink-purple, funnel-form, about 3' long.— Plains of

Neb. to central Kan., Tex., and westward.

3. CONVOLVULUS, Tourn. Bindweed.

Corolla funnel-form to campanulate. Stamens included. Style undivided

or 2-cleft only at the apex ; stigmas 2, linear-filiform to subulate or ovate.

Capsule globose, 2-celled, or imperfectly 4-celled by spurious partitions be-

tween the 2 seeds, or by abortion 1-celled, mostly 2-4-valved. — Herbs or

somewhat shrubby plants, either twining, erect, or prostrate. (Name from

con volvo, to entwine.)

§ 1. CALYSTEGIA. Stigmas oval to oblong; cali/x enclosed in 2 broad

leafy bracts.

1. C. spithamaeus, L. Downy; stem low and mostly simple, upright

or ascending (6 - 12' long) ; leaves oblong, with or without a heart-shaped or

auricled base ; corolla white (2' long) ; stigmas oval. (Calystegia spithameea,

Piirsh.) — Dry and sandy or rocky soil; not rare.

2. C sepium, L. (Hedge Bindweed.) Glabrous, or more or less

pubescent; stem twining or sometimes trailing extensively ; leaves triangular-

halberd-shaped or arrow-shaped, acute or pointed, the basal lobes obliquely

truncate and often somewhat toothed or sinuate-lobed
;
peduncles 4-angled;

bracts commonly acute ; corolla white or tinged with rose-color (l|-2' long).

(Calystegia sepium, R. Br.) — Moist alluvial soil, or along streams; N. Atlan-

tic States and westward. (Eu., etc.)

Var. Amerie^nus, Sims. Glabrous ; corolla pink or rose-purple ;
bracts

obtuse. (C. sepium of Am. authors mainly.) — Common, across the continent
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Var. repens, Gray. More or less pubescent ; sterile and sometimes

flowering stems extensively prostrate ; leaves more narrowly sagittate or cor-

date, the basal lobes commonly obtuse or rounded and entire ; corolla from

almost white to rose-color ; bracts very obtuse or acute. (Calystegia sepium,

var. pubescens, Graij.) — Common.

§ 2. Stigmas Jiliform ; no bracts at or near the base of the cali/r.

C. ARVENSis, L. (Bindweed.) Perennial; stem procumbent or twining,
and low ; leaves ovate-oblong, arrow-shapetl, with the lobes at the base acute

;

peduncles mostly 1-tlowered ; bracts minute, remote ; corolla (9'' long) white
or tinged with reddish.— Uld fields, X. Atlantic States. (Eu.)

4. BREWEHIA, R. Br.

Styles 2, or rarely 3, simple and distinct, or else united into one below

;

stigmas depressed-capitate. Otherwise as Convolvulus and Evolvulus.—
Perennial prostrate or diffusely spreading herbs; flowers small; in summer;

corolla more or less hairy or silky outside. (Named for Samuel Brewer, an

English botanist or amateur of the 1 8th century.)

1. B. humistrata, Gray. Sparsely hairij or nearly smooth; leaves

varying from oblong with a somewhat heart-shaped base to linear, mucronate

or emarginate
;
peduncles 1 - 7-flowered ; bracts shorter than the pedicels

;

sepals pointed, glabrous or nearly so; corolla white; jilaments hairy ; styles

united at base. (Bouamia humistrata, Gray.) — Dry pine barrens, Va. to La.

2. B. aquatica, Gray. Minutely soft downy and somewhat hoary; pe-

duncles 1 -3-flowered ; sepals silky ; corolla pink or purple ; Jilaments smooth ;

styles almost distinct ; otherwise nearly as n. 1. (Bonamia aquatica, Gray.)—
Wet pine barrens and margins of ponds, X. C. to Tex., extending into Mo.

3. B. Pickeringii, Gray. Soft-pubescent or smoothish; leaves very

narrowly linear or tlie lowest linear-spatulate, tapering to the base, nearly

sessile
;
peduncles 1 - 3-flowered ; bracts resembling the leaves, mostly exceeding

the flowers; sepals hairy ; Jilaments (scarcely hairy) and styles {united Jar

above the middle) exserted from the open white corolla, (Bonamia l^ickeringii,

Gray.) — Dry pine barrens and prairies, X.J. and southward; also W. 111.

5. EVOLVULUS, L.

Calyx of 5 sepals, naked at base. Corolla open funnel-form or almost rcK

tate. Styles 2, each 2-cleft ; stigmas obtuse. Capsule 2-celled ; the cells

2-seeded.— Low and small herbs or suffrutesceut plants, mostly diffuse, never

twining (hence the name, from evolvo, to unroll, in contrast with Convolvulus).

1. E. argenteus, Pursh. Many-stemmed from a somewhat woody base,

dwarf, silky-villous all over ; leaves crowded, broadly lanceolate, sessile, or the

lower obloug-spatulate and short-petioled, about ^' long ; flowers almost ses-

sile in the axils ; corolla purple, 3" broad.— Sterile plains and prairies, the

Dakotas and Xeb. to Mo. and Tex.

6. C US CUT A, Tourn. Dodder.

Calyx 5- (rarely 4-) cleft, or of 5 sepals. Corolla globular-urn-shaped, bell-

shaped, or short-tubular, the spreading border 5- (rarely 4-) cleft, imbricate.

Stamens with a scale-like often fringed appendage at base. Ovary 2-celled
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4-ovuled ; styles distinct, or rarely united. Capsule mostly 4-8eeded. Em-
bryo tliread-shaped, spirally coiled in the rather fleshy albumen, destitute of

cotyledons, sometimes with a few alternate scales (belonging to the plumule)

;

germination occurring in the soil. — Leafless annual herbs, with thread-like

yellowish or reddish stems, bearing a few minute scales in place of leaves

:

on rising from the ground becoming entirely parasitic on tlie bark of herbs

and shrubs on which they twine, and to which they adhere ])y means of suck-

ers developed on the surface in contact. Flowers small, cymose-clustered,

mostly white; usually produced late in summer and in autumn. (Xame sup-

posed to be of Arabic derivation.)

§ 1. Stiginas elongated ; capsule circumscissile.

C. Epilin'L'M, Weihe. (Flax Dodder.) Stems very slender, low ; flowers

globular, sessile in dense scattered heads ; corolla .5-parted, short-cylindrical,

scarcely exceeding the broadly ovate acute divisions of the calyx, persistent

around the capsule ; stamens included ; scales short, broad, crenulate, shorter

than the globose ovary.— Flax-flelds ; in Europe very injurious; sparingly

introduced with flax-seed into the Northern States. June.

C. Epithymum, Murr. Stems very slender; flowers capitate; corolla-lobes

spreading, the cylindrical tube longer than the suberect acute sepals ; scales

large, contiguous, toothed ; stamens exserted,— Occasionally found in clover-

fields. (Int. from Eu.)

§ 2. Stigmas capitate ; capsule indehiscent.

* Calyx gamosepalous ; ovarij and capsule depressed-globose.

•*- Flowers in dense or globular clusters ; corolla with shoH and wide tube, per

sistent at the base of the capsule; styles mostly shorter than the ovary.

1. C. chlorocarpa, E^ngelm. Stems coarse, orange-colored; flowers

white (1 - H'^ long); lobes of calyx and corolla (mostly 4) acute, often longer

than the tube ; scales small, 1-cleft, often reduced to a few teeth ; the thin cap-

sule pale greenish-yellow.— Wet places, from Wise, and Minn, to Ark. ; also

in Penn, and Del., often on Polygonum.

2. C. arvensis, Beyrich. Stems pale and slender, low ; floivers smaller

(hardly 1" long) ; calyx-lobes (5) obtuse, mostly very broad ; those of the corolla

acuminate, longer than the tube, with inflexed points; scales large, deeply

fringed.— Rather dry soil on various low plants, N. Y. to Fla., west to the

Pacific. Very variable.

i- -t- Flowers in panicled often compound cymes ; styles slender, mostly longer

than the ovary ; corolla withering on the summit of the large capsule.

3. C. tenuiflora, Engelm. Stems coarse and yellow, usually rather high-

climbing; flowers (T'long or less) on short thick pedicels, often 4-merous

;

lobes of calyx and corolla oblong, obtuse, the latter mostly shorter than the

slender deeply campanulate tube ; scales shorter than the tul)e, fringed.— ( )n

tall herbs and shrubs in wet places, Penn. to Minn., and south to Tex.

* * Calyx gamosepalous ; ovary and capsule pointed, the latter enveloped or

capped by the marcescent corolla; flowers in loose panicled cymes.

-1- Acute tips of the corolla-lobes inflexed.

4. C. decora, Engelm. Stems coarse; flowers fleshy and more or less

papillose ; calyx-lobes triangular, acute ; those of the broadly campanulate
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corolla ovate-lanceolate, minutely crenulate, spreading ; scales large, deeply

fringed ; capsule enveloped bij remains of corolla. (C. indecora, Choisy.)— Yar.

PULCHERRI3IA, Engelm. The larger form, with coarser stems, and conspicu-

ous flowers \^-2^" long and wide ; anthers and stigmas yellow or deep purple.

— ^Yet prairies, on herbs and low shrubs (principally Leguminosae and Com-

positae), from 111. to Fla. and Tex., and westward.

5. C. inllexa, Engelm. Similar to the preceding ; flowers of the same

structure, but smaller (only V long), generally 4-merous; coi-olla deeper, with

erect lobes, finally capping the capsule ; scales reduced to a few teeth.— Open

woods and dry prairies, on shrubs (hazels, etc.) or coarse herbs, southern N.

Eng. to Xeb. and Ark.

•*- -t- Corolla-lobes obtuse, spreading.

6. C. Gronovii, Willd. Stems coarse, often climbing high; corolla-

lobes mostly shorter than the deeply campanulate tube; scales copiously

fringed ; capsule globose, umbonate.— Wet shady places, Canada to Minn.,

south to Fla. and Tex. The commonest of our species. Flowers very variable

in size and compactness of clusters.— Var. latifl6ra, Engelm., is a form

with flowers of more delicate texture, and shorter tube and longer lobes to

the corolla. Common northward.

7. C. rostrata, Shuttleworth. Similar to the preceding ; flowers larger

(2 -3" long), more delicate and Avhiter; lobes of corolla and calyx shorter

than its tube; slender styles longer; ovary bottle-shaped ; capsule long-pointed.

— Shady valleys in the Alleghanies, from Md. and Va., southward ; on tall

herbs, rarely shrubs.

* * * Sepals 5, distinct, surrounded by 2 or more similar bracts ; styles capil-

lary ; scales large, deeply fringed ; capsule capped by the marcescent corolla.

8. C. Ctispidkta, Engelm. Stems slender ; flowers (H- 2^" hmg) thin,

on bracteolate pedicels in loose panicles ; the ovate-orbicular bracts and sepals

and the oblong corolla-lobes cuspidate or mucronate, rarely obtuse, shorter

than the cylindrical tube ; styles many times longer than the ovary, at length

exserted. — Wet or dry prairies, on Ambrosia, Iva, some Leguminosae, etc.,

Neb. to Tex., occasionally down the Missouri as far as St. Louis.

9. C. COmpacta, Juss. Stems coarse
; flowers closely sessile in densely

compact clusters; bracts (3-5) and sepals orbicular, concave, slightly crenate,

appressed, nearly equalling or much shorter than the cylindrical tube of the

Yorolla ; stamens shorter than the oblong obtuse spreading lobes of the latter.

'— Along the west side of the Alleghanies from Ont. to Ala., west to Mo. and

Tex. In damp woods, almost always on shrubs.

10. C. glomerata, Choisy. Flowers very densely clustered, forming

knotty masses closely encircling the stem of the foster plant, much imbricated

with scarious oblong bracts, their tips recurved-spreading , sepals nearly similar,

shorter than the oblong-cylindrical tube of the corolla ; stamens nearly as long

as the oblong-lanceolate obtuse spreading or reflexed corolla-lobes ; style seve-

ral times longer than the ovary.— Wet prairies, Ohio to Minn., Kan., and

Tex., mostly on tall Compositce. The rope-like twists (^-f thick), of white

flowers with golden yellow anthers imbedded in a mass of curly bracts, have

a singular appearance.
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Order 74. SOLAJN'ACE^:. (Xightshade Family.)

Herbs (or rarely shrubs), ivith colorless juice and alternate leaves, reqhr

lar b-merous and b-androus Jloicers, on bractless pedicels ; the corolla im-

bricate or valvate in the bud, aiid mostly plaited ; the fruit a 2-ceUed {rarely

3 - 5-celled) many-seeded capsule or berry. — Seeds campylotropous or

amphitropous. Embryo mostly slender and curved in fleshy albumen

Calyx usually persistent. Stamens mostly equal, inserted on the corolla.

Style and stigma single. Placenta in the axis, often projecting far into

the cells. (Foliage rank-scented, and with the fruits mostly narcotic,

often very poisonous, while some are edible.) — A large family in the

tropics, but very few indigenous in our district. It shades off into Scro-

phulariaceae, from which the plaited regular corolla and 5 equal stamens

generally distinguish it.

* Corolla wheel-shaped, 5-parted or 5-lobed; the lobes valvate and their margins usually

turned inward in the bud. Anthers eonnivent. Fruit a berry.

1. Solanum. Anthers opening by pores or chinks at the tip.

* * Corolla various, not wheel-shaped, nor valvate in the bud. Anthers separate.

t- Fruit a berry, closely invested by an herbaceous (not angled) calyx.

2. Chaiuaesaracha. Corolla plicate, 5-angulate. Pedicels solitary, recurved in fruit.

H- *- Fruit a berry, enclosed in the bladdery-inflated calyx. Corolla widely expanding.

3. Physalis. Calyx 5-cleft. Corolla 5-lobed or nearly entire. Berry juicy, 2-ceUed.

4. Nicandra. Calyx 5-parted. Corolla nearly entire. Berry dry, 3 - 5-celled.

t- H- ^- Fruit a berry with the unaltered calyx persistent at its base.

5. Liycium. Corolla funnel-form or tubular, not plaited. Berry small, 2-celled,

t- H- f- -^ Fruit a capsule.

6. Hyoscyamns. Calyx urn-shaped, enclosing the smooth 2-eelled capsule, which opens

by tVie top falling off as a lid. Corolla and stamens somewhat irregular.

7. Datura. Calyx prismatic, 5-toothed, Capsule prickly, naked, more or less 4-celled,

4-valved. Corolla funnel-form.

8. Nlcotiana. Calyx tubular-bell-shaped, 5-cleft. Capsule enclosed in the calyx, 2-celled.

1. SOLANUM, Touru. Nightshade.

Calyx and wheel-shaped corolla 5-parted or .5-cleft (rarely 4- lO-parted), the

latter plaited in the bud, and valvate or induplicate. Stamens exserted ; fila-

ments very short; anthers converging around the style, opening at the tip

by two pores or chinks. Berry usually 2-celled.— Herbs, or shrubs in warm
climates, the larger leaves often accompanied by a smaller lateral (rameal)

one; the peduncles also mostly lateral and extra-axiliary.— Avast genus,

chiefly in warmer regions, including the Potato (S. tuber6sum) and the

Egg-plaxt (S. MELOxoiiXA) ; while the Tomato (Lycopersicum escu-

lentum) is closely related. (Name of unknown derivation.)

* Not prickly ; anthers blunt ; flowers and globose naked berries sm':^ll.

•1- Perennial, climbing or twining.

S. DulcamXka, L. (Bittersweet.) More or less pubescent; leaves
ovate-heart-shaped, the upper lialbercbshaped, or with two ear-like lobes or
leaflets at base ; flowers (purple or blue) in small cymes ; berries oval, red. —
Moist banks and around dwellings. June -Sept. (Nat. from Eu.)
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^- -t- Simple-leaved annuals.

1 . S. triflorum, Nutt. Low, spreading, slightly hairy or nearly glabrous

,

leaves oblong, pinnatijid (7 -9-lobed) with rounded sinuses; peduncles 1-3-

flowered ; corolla white ; berries green, as large as a small cherry. — Central

Kan., and westward ; chiefly a weed near dwellings.

2. S. nigrum, L. (Commox Nightshade.) Low, much branched and

often spreading, nearly glabrous, rough on the angles; leaves ovate, tcavi/-

toothed ; flowers white, in small umbel-like lateral clusters, drooping; cali/x

spreading ; filaments hairy ; berries globular, black.— Shaded grounds and

fields ; common, appearing as if introduced, l)ut a cosmopolite. July - Sept.

Var. vicl6su3I, Mill. Low, somewhat viscid-pubescent or villous ; leaves

small, conspicuously angular-dentate ; filaments glabrous ; berries yellow. —
Established near Philadelphia, from ballast. (Adv. from Eu.)

S. GRACiLE, Link. Cinereous-pubescent or puberuleut, rather tall (2-3°

high), with virgate spreading branches ; leaves ovate and ovate-lanceolate, nearlt/

entire; corolla white or bluish; calyx somewhat appressed to the black berrij —
Coast of N. C, and about ballast near Philadelphia. (Adv. from S. Am.)

* * More or less prickly ; anthers tapering upward ; pubescence stellate

H- Perennial ; frxdt naked ; anthers equal ; corolla vwlet, rarely white.

3. S. Carolinense, L. (Horse-Nettle.) Hirsute or roughish-pnbescenl

with 4- 8-7'ayed hairs : prickles stout, yellowish, copious (rarely scanty) ; leaves

oblong or ovate, obtusely sinuate-toothed or lobed or siuuate-pinnatifid , ra-

cemes simple, soon lateral; calyx-lobes acuminate; berries about 6" broad.—
Sandy soil and waste grounds. Conn, to Iowa, south to Fla. and Tex,

4. S. elseagnifolium, Cav. Silvery-canescent with dense scurf-like pu

besceuce of many-rayed hairs ; prickles small, slender, more or less copious or

wanting; leaves lanceolate to oblong and linear, sinuate-repand or entire;

calyx-lobes slender; herry seldom 6" in diameter.— Prairies and ])laius, E

Kan. to Tex., and westward.

5. S. Torreyi, Gray. Cinereous icith a someivhat close pubescence of about

equally 9-l2-rayed hairs • prickles small and stout, scanty or nearly wanting;

leaves ovate with truncate or slightly cordate base, sinuately 5 - 7 -lobed (4 -6'

long) ; calyx-lobes short-ovate, abruptly long acuminate ; berry 1' in diameter. —
Prairies, etc., E. Kan. and Tex.

-t- -i- Annual -.fruit closely covered ; lowest anther much the longest , corolla i/ellow.

6. S. rostratum, Dunal. Very prickly, somewhat hoary or yellowish

with a copious wholly stellate pubescence (1 - 2° high)- leaves 1 - 2pinnatifid .

calyx densely prickly ; stamens and style much declined. — Plains of Neb. to

Tex.; spreading eastward to 111. and Tenn.

2. CHAMiESARACHA, Gray.

Calyx herbaceous, closely investing the globose berry (or most of it), ob-

scurely if at all veiny. Corolla rotate, 5-angulate, plicate in the bud Fila-

ments filiform ; anthers separate, oblong.— Perennials, with mostly narrow

entire or pinnatifid leaves tapering into margined petioles, and filiform naked

pedicels solitary in the axils, refracted or recurved in fruit. {Saracha is a

tropical American genus dedicated to Isidore Saracha, a Spanish Benedictine,

the prefix x"/^'*') ^" ^^^ ground.)
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1. C. sordida, Gray. Much branched from root or base, somewhat cine-

reous with sliort viscid pubescence ; leaves obovate-spatulate or cuneate-obloug

to oblanceolate, repand to incisely pinuatifid ; calyx when young villous-viscid

;

corolla pale yellow or violet-purple (6" broad) ; berry as large as a pea.— Dry
or clayey soil, central and W. Kan. to Tex. and Arizona.

3. PHYSALIS, L. Ground Cherry.

Calyx 5-cleft, reticulated and enlarging after flowering, at length much in-

flated and enclosing the 2-celled globular (edible) berry. Corolla between

wheel-shaped ami funnel-form, the very short tube marked with 5 concave

spots at the base ; the plaited border somewhat 5-lobed or barely 5 - 10-toothed.

Stamens 5, erect ; anthers separate, opening lengthwise.— Herbs ( in this coun-

try), with the leaves often unequally in pairs, and the 1 -flowered nodding pe-

duncles extra-axillary; flowering through the summer. (Name (pvaaAis, a

bladder, from the inflated calyx.)

* Corolla large, white or tinged with blue, without dark centre, with almost entire

border; pubescence simple.

1. P. grandiflora, Hook. Clammy-pubescent, erect ; leaves lance-ovate,

pointed, entire or nearly so; corolla 1-2' wide when expanded, and with a

woolly ring in the throat; fruiting calyx globular, apparently nearly filled by

the berry.— S. shore of L. Superior to Sask. ; Providence Island, L. Cham-

plain (Perkins).

^ * Corolla lurid greenish-white or yellow, mostly with dark centre, 3 - 10" broad,

•«- Annuals, glabrous or pubescence minute ; anthers violet.

2. P. Philadelphica, Lam. Leaves ovate or oblong-ovate, oblique at

])ase, entire, repand, or very sparingly angulate-toothed ; corolla brownish- oi

violet-spotted in the centre, 7-10" broad; calyx at maturity globose and com-

pletely filled by the large reddish or purple berry and open at the mouth.—
In fertile soil, Penn. to Minn, and Tex.

3. P. angul^ta, L. Much branched; leaves ovate or ovate-oblong,

sharply and irregularly laciniate-toothed ; peduncles filiform ; corolla unspotted,

very small (3 - 6" broad when expanded) ; fruiting calyx conical-ovate with a

truncate or sunken base, 10-angled, loosely inflated, at length well filled by the

greenish-yellow berry.— Open rich grounds, Penn. to Minn., and southward.

t- -»- Strong-scented, villous or pubescent ivith viscid or glandular simple hairs

;

fruiting calyx ovate-pyramidal, carinately 5-angled, closed, loosely envelop-

ing the green or yellow berry ; leaves ovate or cordate.

4. P. pubescens, L. Annual, diffusely much branched or at length de-

cumbent ; leaves augulate- or repand-toothed or nearly entire ; corolla spotted

with brown purple in the centre, 5 - 6" broad when expanded, obscurely 5 - 10-

toothed ; anthers violet.— Low grounds, N. Y. to Minn., south to Fla. and

Tex., and westward.— A very doubtful form, found at Independence, Mo.

{B. F. Bush), has the small corolla (2" broad) yellow, without a brown centre,

the anthers yellow, the fruiting calyx smaller, and the berry viscid.

5. p. Virgini^na, ^lill. Perennial, diffusely much branched and widely

spreading, or at first erect; leaves sometimes oblong, repand or obtusely toothed,

rarely entire; corolla 9-12" Ixroad, 5-angled or 5- 10-toothed; atithers yellow
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(P. viscosa, Gray, Man., not L.)— Light or sandy soils, Ont. and Minn, to

Fla. and Tex. — Var. AMBfouA, Gray, is a coarse and very villous form with

violet anthers. Wise, and westward.

H_ s_ ^_ Perennials, mostli/ low, not viscid; pubescence stellate or simple or nearly

none ; anthers almost always yellow.

6. P. viscosa, L. Cinereous or when young almost canescent with short

stellate or 2-3-/orked pubescence; stems ascending or spreading from slender

creeping subterranean shoots; leaves ovate or oval, varying to oblong and obo-

vate, entire or undulate ; corolla greenish-yellow, with a more or less dark eye

;

fruiting calyx globose-ovate ; berry yellow or orange.— In sands on and near

the coast, Va. to N. C. and Fla.

7. P. lailC60l8lta<, ]Michx. More or less hirsute-pubescent ivith short stijff

mostly simple hairs, varying to nearly glabrous; stems from rather stout sub-

terranean shoots, angled, somewhat rigid ; leaves oblong-ovate to narrowly lanceo-

late, sparingly augulate-toothed to undulate or entire ; corolla ochroleucous,

with a more or less dark eye; calyx commonly hirsute, in fruit pyramidal-ovate

(1 - 1^' long) ; berry reddish. (P. Pennsylvanica, Gray, Man., in part ; not L.)

— Dry open ground, Penn. to 111., Minn., and south and westward.

Var. Isevigata, Gray. Glabrous or almost so throughout, or with some

very short hairs on young parts.— Neb. to Tex., and westward.

Var. hirta, Gray. A remarkable ambiguous form, with much of the hir

sute-pubesceuce of the leaves 2 - 3-forked, as also are some of the abundant

villous-hispid hairs of the stem.— Wet woods, Tex. to Mo., and E. Kan.

4. NICANDRA, Adans. Apple of Peru.

Calyx 5-parted, 5-angled, the divisions rather arrow-shaped, enlarged and
bladder-like in fruit, enclosing the 3-.5-celled globular dry berry. Corolla

Avith border nearly entire. Otherwise much like Physalis.— An annual
smooth herb (2-3° high), with ovate sinuate toothed or angled leaves, and
solitary pale blue flowers on axillary and terminal peduncles. (Named after

the poet Nicander of Colophon.)

W. PHYSALOiDES, Gacrtu.— Waste grounds, near dwellings and old gar-

dens. (Adv. from Peru.)

5. LYCIUM, L. Matrimony-Vine.

Calyx 3 - 5-toothed or -cleft, not enlarging, persistent at the base of the berry.

Corolla funuel-form or salver-shaped, 5-lobed, the lobes imbricated and not

plaited in the bud. Stamens 5; anthers opening lengthwise. _ Style slender;

stigma capitate. Berry small, 2-celled. Shrubby, often spiny plants, with

alternate and entire small leaves, and mostly axillary small flowers. (Named
from the country, Lycia.)

L. vulgXre, Dunal. (Common M.) Shrub with long sarmentose recurved-

drooping branches, smooth, sparingly if at all spiny ; leaves oblong- or spatu-

late-lanceolate, often fascicled, narrowed into a short petiole ; flowers on slender

peduncles fascicled in the axils ; corolla short funnel-form, greenish-purple

;

style and slender filaments equalling its lobes ; berry oval, orange-red.— About
dwellings, and escaped into waste grounds in Penn.. etc. (Adv. from Eu.)

6. HYOSCYAMUS, Tourn. Henbane.

Calyx bell-shaped or urn-shaped, 5-lobed. Corolla funnel-form, oblique, with

a 5-lobed more or less unequal plaited border. Stniuf^us declined. Capsule
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enclosed in the persistent calyx, 2-celled, opening transversely all round near
the apex, which falls off like a lid.— Clammy-])ubescent, fetid, narcotic herbs
witli lurid flowers in the axils of angled or tuothed leaves. (Name composed
of u9, vos, a hog, and Kvafios, a bean ; said to he poisonous to swine.)

H. NIGER, L. (Black Hexbaxe.) Biennial or annual ; leaves clasping,

sinuate-toothed and angled; flowers sessile, in one-sided leafy spikes; corolla

dull yellowish, strongly reticulated with purple veins.— Escaped from gardens
to roadsides. (Adv. from Eu.)

7. DATURA, L. Jamestown-Weed, Tiiorx-Apple.

Calyx prismatic, 5-toothed, separating transversely above the base in fruit,

ihe upper part falling away. Corolla funnel-form, with a large and spreading
5-10-toothed plaited border. Stigma 2-lipped. Capsule globular, prickly,

4-valved, 2-celled, with 2 thick placentae projected from the axis into the middle
of thp cells, and connected with the Avails by an imperfect false partition, so

that the capsule is 4-celled except near the top, the placenta3 as if on the mi-ddle

of these false partitions. Seeds rather large, flat.— Rank weeds, narcotic-

poisonous, witli ovate leaves, and large showy flowers on short peduncles in

the forks of the branching stem ;
produced all summer and autumn. (Altered

from the Arabic name, Tato^ak.)

D. Stram6nilm, L. (Common Stramonium or Thorn Apple.) Annual,
glabrous ; leaves ovate, sinuate-toothed or angled ; stem green ; corolla white

(3' long), the border with 5 teeth ; lower prickles of the capsule mostly shorter.
— Waste grounds; a well-known ill-scented weed. (Adv. from Asia?)

D. Tatula, L. (Purple T.) Mostly taller ; stem purple : corolla pale

violet-purple ; prickles of the capsule nearly equal.— Waste grounds, in the

Atlantic States. (Adv. from trop. Amer.)

8. NICOTIAN A, Tourn. Tobacco.

Calyx tubular-bell-shaped, 5-cleft. Corolla funnel-form or salver-form, usu-

ally with a long tube ; the plaited border 5-lobed. Stigma capitate. Capsule
2-celled, 2 -4-valved from the apex. Seeds minute.— Kank acrid-narcotic

herbs, mostly clammy-pubescent, with ample entire leaves, and racemed or

panicled flowers. (Named after John Nicot, who was thought to have intro-

duced Tobacco (N. Tabacum, L.) into Europe.)

N. RUSTiCA, L. (Wild Tobacco.) Annual; leaves ovate, petioled; tube

of the dull greenish-yellow corolla cylindrical, two thirds longer than the calyx,

the lobes rounded.— Old fields, from N. Y. westward and southward ; a relic

of cultivation by the Indians. (Of unknown nativity.)

Order 7b. SCROPHULARIACEiE. (Figwort Family.)

Chiefly herbs {rarely trees), with didynamons stamens (or perfect stamens

often only 2, rarely 5) inserted on the tube of the 2-Hpped or more or less

irregular corolla, the lobes of which are imbricated in the bud : fruit a 2-

celled and usually many-seeded capsule, with the placentce in the axis ; seeds

anatropous, or amphitropous, ivith a small embryo in copious albumen.— Style

singfle; sti2i;ma entire or 2-lobed. Leaves and inflorescence various; but

the flowers not terminal in any genuine representatives of the order.

—

A large order of bitterish plants, some of them narcotic-poisonous.

I. ANTIETIHIXIDE^E. Upper lip or lobes of tlie corolla covering the lower

in the bud (with occasional exceptions in Miinulus, etc ) Capsule usually

septicidal.



378 SCKOPHULARlACE^. (fIGWORT FAMILY.)

Tribe I. VEKBASCE^. Corolla rotate. Flowers racemose. Leaves alternate.

1. Verbascum. Stamens 5, all with anthers, and 3 or all with bearded tilaments.

Tribe II. ANTIKKHINE^. Corolla tubular, with a spur or sac at the base below,

the throat usually with a palate. Capsule opening by chinks or holes. Flowers in sim-

ple racemes or axillary. Lower leaves usually opposite or whorled. Stamens 4.

2. liinaria. Corolla spuiTed at base ; the palate seldom closing the throat.

3. Antirrhinum. Corolla merely saccate at base; the palate closing the throat.
.

Tribe III. CHELONE^. Corolla tubular, or 2-lipped, not spurred nor saccate below.

Capsule 2-4-valved. Leaves opposite Inflorescence usually compound, of small axil-

lary spiked or racemed or umbel-like clusters or cjTnes, or wlien reduced to a single

flower the peduncle mostly 2-bracteate. Stamens 4, and usually a rudiment of the fifth.

4 Scrophularia. Corolla inflated, globular or oblong, with four erect lobes and one

spreading one Rudiment of the sterile stamen a scale on the upper lip.

5 Collinsia. Corolla 2-cleft, the short tube saccate on tlie upper side ; the middle lobe of

I he lower lip sac-like and enclosing the declined stamens.

6. Chelone. Corolla tubular inflated above. Sterile stamen shorter than the others.

Anthers very woolly. Seeds winged.

7 Pentstemon. Corolla tubular. Sterile stamen about as long as the rest. Seeds wingless.

Tribe IV. GKATIOLE^. Corolla tubular, not saccate nor spurred. Capsule 2-

valved Flowers solitary in the axils of bracts or leaves .
peduncles naked (or 2-bracte.

olate in n. 12). Leaves all or the lower ones opposite. No trace of a fifth stamen.

* Stamens 4, all anther-bearing and similar.

8 Mimulus. Calyx prismatic, 5-angled, 5-toothed. Corolla elongated.

9. Conobea. Calyx 5-parted, the divisions equal. Corolla short.

10. Herpestis. Calyx o-parted, unequal, the upper division largest. Corolla short.

11 Liiniosella. Calyx 5-toothed. Corolla open bell-shaped, 5-cleft, nearly regular. Leaves

alternate or fascicled, fleshy. Dwarf aquatic or marsh plant.

* * Anther-bearing stamens 2 ; usually also a pair of sterile filaments.

12. Gratiola. Calyx 5-parted. Stamens included . the sterile pair short or none.

13 Ilysanthes. Calyx 5-parted. Stamens included . the sterile filaments protruded.

14. Micranthemum. Flowers minute. Calyx 4-toothed or cleft. Upper lip of corolla

short or none. Filaments with an appendage ; sterile pair none Dwarf aquatic.

11. RHINANTHIDEiE. Under lip or the lateral lobes of the corolla cover-

ing the upper in the bud. Capsule commonly loculicidal.

Tribe V. DIGITALE^. Corolla wheel-shaped, salver-shaped, or bell-shaped. Sta-

mens 2 or 4, not approaching in pairs nor strongly didjmamous ; anthers 2-celled.

15. Synthyris. Calyx 4-parted. Corolla bell-shaped, 2-4-lobed. irregular Stamens 2

or 4 Leaves alternate. Flowers racemed.

16. Veronica Calyx 4-( rarely 3-5-) parted. Corolla wheel-shaped or salver-shaped, almost

regular Stamens 2. Leaves chiefly opposite or whorled. Flowers racemed.

Tribe VI. GEKAKDIE^E. Corolla with a spreading and slightly unequal 5-lobed

limb Stamens 4, approximate in pairs. Leaves opposite, or the uppermost alternate.

« Corolla salver-shaped. Anthers 1-celled. Flowers in a spike.

17. Buchnera. CaljTC tubular, 5-toothed. Limb of the elongated corolla 5-cleft.

* * Corolla bell-shaped to funnel-form ; anthers 2-celled.

IS. Seymeria. Stamens nearly equal. Tube of the corolla broad, not longer than the lobes.

19. Gerarclia. Stamens strongly unequal, included.

Tribe VII. EUPHRASIES. Corolla tubular, obviously 2-lipped ; the upi^er lip nar-

row, erect or arched, enclosing the 4 usually strongly didynamous stamens.

Anther-cells unequal and separated Capsule many-seeded,

20. Castilleia. Calyx tubular, cleft down the lower, and often also on the upper, side.

Upper lip of corolla elongated ; the lower short, often very small.
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21. Orthocarpus. Calyx tubular-campanulate, 4-cleft. Upper lip ol' corolla little longer

and usually iiuicli narrower than the inflated lower one.

** Anther-cells equal. Capsule many - several-seeded.

22. Schwalbea. Calyx 5-toothed, very oblique, the upper tooth much the smallest.

23. ^Euphrasia. Calyx 4-cleft. Upper lip of the corolla 2-lobed, and sides folded back.

Cap.sule oblong.

24. Bartsia. Calyx 4-cleft. Upper lip of corolla entire and sides not folded back.

25. KhiiiHiithus. Calyx inflated, ovate Capsule orbicular : seeds winged.

26. Pedicularis. Calyx not inflated. Capsule ovate or sword-sliaped ; seeds wingless.

Anther-cells equal. Capsule 1 - 4-seeded.

27. Melampyrum. Calyx 4-cleft. Ovary 2-celled, 4-ovuled. Capsule flat, oblique.

1. VERB AS CUM, L. Mullein.

Calyx 5-parted. Corolla 5-lobed, open or concave, wheel-shaped ; the lobes

broad aud rouuded, a little unequal Stamens .5 , all the filaments, or the 3

upper, woolly. Style flattened at the apex. Capsule globular, many-seeded.
— Tall and usually woolly biennial herbs, with alternate leaves, those of the

stem sessile or decurrent. Flowers in large terminal spikes or racemes, ephem-
eral ; in summer. (The ancient Latin name, altered from Bdibascuin.)

V. Thapsus, *L. (Common Mlllkin) JJenseiij iroolli/ throughouf ; stem

tall and stout, simple, winged by the decurrent bases of the oblong acute leaves :

/lowers (yellow, very rarely white) in a prolonged and vertj dense ci//i.ndrtral

spike ; lower stamens usually beardless.— Fields, a common weed. (Nat.

from P]u.)

V. BlattXria, L. (Moth M.) Green and smootlush, slender ; lower leaves

petioled, oblong, doubly serrate, sometimes lyre-shaped, the upper partly clasp-

ing ; raceme loose ; filaments all bearded with violet wool. — Roadsides, through
out our range. Corolla either yellow, or white with a tinge of purple. (Nat.

from Eu.)

V. Lychnitis, L. (White M.) Clothed ivith thin powder i/ looolliness

;

stem and branches angled above ; leaves ovate, acute, not decurrent, greenish

3\iOXQ; flowers (yellow, rarely white) in a puramidal panicle; filaments with
whitish wool.— F^ields, N. Atlantic States, rather rare. (Adv. from Eu.)

2. LIN ARIA, Tourn. Toad-Flax.

Calyx 5-parted. Corolla personate, with the prominent palate often nearly

closing tlie throat, spurred at base on the lower side. Stamens 4. Capsule

thin, opening beloAv the summit by one or two pores or chinks. Seeds many
— Herbs, with at least all the upper leaves alternate (in ours) , fl. in summer.

(Name from Linum, the Flax, which the leaves of some species resemble.)

* Slender glabrous annual or biennial : leaves linear, entire and alternate (or

smaller, oblong, and opposite on procumbent shoots), small blue flowers in a

naked terminal raceme.

1. L. Canadensis, Dumont. Flowering stems nearly simple (6 -.30'

nigh); leaves flat (1-2" wide); pedicels erect, not longer than the filiform

curved spur of the corolla.— Sandy soil, common.

* * Perennial, erect (1 -3° high), glabrous, with narrow entire and alternate pale

leaves, and yellow flowers in a terminal raceme.

L. vulg\ris. Mill. (Ramsted. Butter and Eggs.) Leaves linear or
nearly so, extremely numerous ; raceme dense, corolla V long or more, in-

cluding the slender subulate spur; seeds winged. — Plelds and roadsides,
throughout our range. (Nat. from Eu.)

Vt
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L. gexistif6lia, Mill. Glaucous, paniculately branclied ; leaves lanceo-

late, acute ; tlowers smaller and more scattered ; seeds wingless.— ISpariugly

naturalized near Mew York. (Nat. from Eu.)

* * * Annual, procumbent, much branched, icith broad petioled veint/ alternate

leaves, and small purplish and i/elloiv Jiowers from their axils.

L. Elatine, Mill. Spreading over the ground, slender, liairy ; leaves has-

tate or the lower ovate, much surpassed by the filiform peduncles ; calyx-lobes

lanceolate, acute ; corolla 3-4" long, including the subulate spur. — Sandy
banks and shores, Canada to N. C, rather rare. (Nat. from Eu.)

L. SPURIA, Mill. Like the preceding, but with roundish or cordate leaves

and ovate or cordate calyx-lobes.— Occasionally occurs on ballast or waste

grounds near cities. (Nat. from Eu.)

3. ANTIRRHINUM, Tourn. Sxapdragox.

Corolla saccate at the base, the throat closed In- the large bearded palate.

Seeds oblong-truncate. Otherwise nearly as Liuaria.— Corolla commonly
showy, resembling the face of an animal or a mask ; whence the name (from

aPTi, like, and piu, a snout.) Fl. summer and autumn.

A. Oroxtium, L. a small-flowered annual or biennial, low, erect; leaves

lance-linear ; spike loose, leafy ; sepals longer than the i)ur])lish or white co-

rolla.— About gardens and old fields in Atlantic States. (Adv. from Eu.)

A. -mAjus, L. (Large Sxapdragox.) A large-flowered perennial, with

oblong smooth leaves and a glandular-downy raceme ; sepals short ; corolla 1^-
2' long, purple or white.— f^astward, escaping from gardens. (Adv. from Eu.)

4. SCROPHULARIA, Tourn. Figwort.

Calyx deeply 5-cleft. Corolla with a somewhat globular tube ; the 4 upper

lobes of the short border erect (the two upper longer), the lower spreading.

Stamens 4, declined, witli the anther-cells transverse and confluent into one

;

the fifth stamen a scale-like rudiment at the summit of the tube of the corolla.

Capsule many-seeded.— Rank herbs, with mostly opposite leaves, and small

greenish-purple or lurid flowers in loose cymes, forming a terminal narroAV

panicle. (So called because a reputed remedy for scrofula.)

1. S. nodosa, L., var. Marilandiea, Gray. Smooth perennial (.3-5°

high) , stem 4-sided ; leaves ovate, oblong, or the upper lanceolate, acuminate,

cut-serrate, rounded or rarely heart-shaped at base.— Damp grounds, N. Eng.

to Fla., west to the Rocky Mts. (Eu., Asia, the type.)

5. COLLINSIA, Nutt.

Calyx deeply 5-cleft. Corolla declined, with the tube saccate or bulging at

the base on the upper side, deeply 2-lipped ; the upper lip 2-cleft, its lobes

partly turned backward ,
the lower 3-cleft, its middle lobe keeled and sac-like,

enclosing the 4 declined stamens and stvle. Fifth stamen a gland-like rudi

ment. Capsule 4 - many-seeded — Slender branching annuals or biennials,

with opposite leaves, and handsome party-colored flowers in umbel-like clus-

ters, appearing whorled in the axils of the upper leaves. (Dedicated to the

late Zaccheus Collins, of Philadelphia, an accurate botanist.)

I. C. verna, Xutt. Slender (6-20' high)
,
loAver leaves ovate, the upper

ovate-lanceolate, clasping by the htart-shaped base, toothed , whorls about 6-

flowered ; forcers long-peduncled ; corolla {blue and ichite) twice the length of the

calyx.— Moist soil, western N. Y. to W. Va., Wise, and Ky. May, June.
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2. O. parviflora, Dougl. Small; lower leaves ovate or roimded, the

upper obloug-lauceolate, mostl}' entire ; whorls 2 - 6-Jioicered ; flowers short-

peduncled ; the small (blue) corolla scarcely exceeding the calyx.— Shore of

L. Superior, N. Mich., and westward.

6. CHE LONE, Tourn. Turtle-head. Snake-head.

Calyx of 5 distinct imbricated sepals. Corolla inflated-tubular, with the

mouth a little open ; upper lip broad and arched, keeled in the middle, notched

at the apex ; the lower woolly-bearded in the throat, .3-lobed at the apex, the

middle lobe smallest. Stamens 4, with woolly filaments and very woolly

heart-shaped anthers, and a fifth sterile filament smaller than the others.

Seeds many, wing-margined.— Smooth perennials, with upright branching

stems, opposite serrate leaves, and large white or purple flowers, wliich are

nearly sessile in spikes or clusters, and closely imbricated with round-ovate

concave bracts and bractlets. (Name from x^^'^^V, " tortoise, the corolla re-

sembling in shape the head of a reptile.)

1. C. glabra, L. A foot or two (or even 6-7°) high; leaves narrowly to

rather broadly lanceolate (4-5' long, 4-12" wide), gradually acuminate, ser-

rate with sharp appressed teeth, narrowed at base usually into a very short

petiole ; bracts not ciliate ; corolla white, or barely timjed with rose.— Wet
places, Newf. to Minn., south to Fla. and Tex.

2. C. obliqua, L. Less strict or with spreading branches, 1-2° high

;

leaves broadly lanceolate to oblong (2-5' long), sometimes laciniately serrate,

more veiny and duller, acute or obtuse at base, mostly short-petioled ; bracts

ciliolate ; corolla deep and bright rose-color.— S. 111. to Va. and Fla.

7. PENTSTEMON, Mitchell. Beard-toxgue.

Calyx 5-parted. Corolla tubular and more or less inflated, or bell-shaped,

either decidedly or slightly 2-lipped ; the upper lip 2-lobed, and the lower

3-cleft. Stamens 4, declined at the base, ascenuing above, and a fifth sterile

filament usually as long as the others, either naked or bearded. Seeds numer-

ous, wingless.— Perennials, branched from the base, simple above, with op-

posite leaves, the u))per sessile and mostly clasping. Flowers mostly showy,

thyrsoid or racemose-panicled. (Name from irevTe, five, and aT7]/u.a}v, stamen;

the fifth stamen being present and conspicuous, although sterile.)

* Viscid or glandular above, more or less pubescent or glabrous below ; leaves

often toothed or denticulate.

1- Thyrse somewhat open ; leaves ovate-lanceolate to linear; corolla 9-12"' long,

the lower lip usually bearded within.

1. P. pubescens, Solander. Stem 1 -2° high, viscid-pubescent (at least

the inflorescence); leaves oblong to lanceolate (2-4' long), the lowest and radi-

cal ovate or oblong, usually denticulate ; thyrse narrow ; corolla dull violet or

purple (or partly whitish), very moderately dilated, the throat nearly closed by

a villous-bearded palate ; sterile filament densely bearded.— Dry or rocky

grounds, S. Maine {Miss Furbish) to Minn., south to Fla. and Tex.

2. P. IsevigatUS, Solander. Stem 2-4° high, mostly glabrous except the

inflorescence ; leaves firmer, somewhat glossy, the cauline ovate- or oblong-
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lanceolate with subcordate clasping base (2-5' long); thi/rse broader; corolla

white (commonly tinged with purple), abruptly and broadly inflated, the throat

widely open; sterile fllament thinly bearded above.— Moist or rich soil, Penn.

to Fla. and westward, where the common form is

Var. Digitalis, Gray. Stem sometimes 5° high ; corolla larger and more

abruptly inflated, white. (P. Digitalis, Nutt.)— Penn. to Iowa, Mo., Ark., etc.

3. P. gracilis, Xutt Glabrous or puberuleut, viscid-pubescent above,

1° high or less; stem-leaves mostly linear-lanceolate, the radical spatulate or

oblong; corolla tubular-funnel-form or nearly cylindrical with open throat,

lilac-purple or whitish.— Minn, to Mo., and westward.

-1- -1- Thyrse raceme-like. All extreme western.

4. P. Cobsea, Nutt. Soft-puberulent, 1° high; leaves ovate or oblong, or

the lower broadly lanceolate and the upper cordate-clasping, mostly sharply

toothed ; thyrse short ; corolla 2' long, broadly ventricose, dull purple or whitish.

— Prairies, Kan. to Tex.

5. P. tubiflorus, Nutt. Wholly glabrous excepting the viscid ovate

sepals, 2-3° high; leaves oblong or ovate-lanceolate, entire or sparsely toothed,

the floral shorter than the remote dense clusters of the virgate thyrse
;

corolla 9" long, the narrow tube gradually dilated upward, white or whitish. —
Low prairies, Kan. and' Ark.

6. P. albidus, Nutt. Viscid-pubescent, 6-10' high; leaves oblong-lan-

ceolate or narrow, entire or sparsely toothed ; clusters of the strict thyrse few -

flowered, approximate ; sepals lanceolate, densely pubescent ; corolla 9" long,

with shorter tube and more dilated throat.— Plains, Neb. to S. Dak. and Tex.

* * Glabrous throughout and glaucous ; leaves sessile, entire ; thyrse raceme-like.

7. P. grandiflorus, Nutt. Stem 2-4° high; leaves thickish, the upper

and floral rounded, all but the obovate radical ones clasping or perfoliate ; pedi-

cels short ; corolla 2' long, oblong-campanulate , nearly regular, lilac or lavender-

blue ; sterile filament hooked and minutely bearded at the apex.— Prairies,

from 111. and Wise, to the Dakotas, Neb., and Kan.

8. P. glaber, Pursh. Stems 1-2° high; leaves mostly oblong-lanceolate

or the upper ovate-lanceolate ; thyrse elongated, the peduncles and pedicels very

short; corolla \-lY long, bright blue to violet-purple, dilated above ; anthers

and apex of sterile filament glabrous or sparsely hirsute — Plains of E. Neb.

to S. Dak., and westward.

9. P. acuminatus, Dougl. Stem 6 - 20' high, stout ; leaves thick, the

lower obovate or oblong, the upper lanceolate to broadly ovate or cordate-clasping,

acute or acuminate ; thyrse leafy below, very narrow ; corolla 9" long, lilac or

violet; sterile filament mostly bearded above.— Kan. to Minn., and westward.

8. MIMULUS, L. Monkey-flower.

Calyx prismatic, 5-angled, 5-toothed, the upper tooth largest. Corolla tubu-

lar; upper lip erect or reflexed-spreading, 2-lobed; the lower spreading, 3-

lobed. Stamens 4. Stigma 2-lobed, the lobes ovate. Seeds numerous.—

Herbs, with opposite leaves, and mostly handsome flowers on solitary axillary

and bractless peduncles. (Diminutive of mimus, a buffoon, from the grinning

corolla.)
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* Erect from a perennial root, glabrous; leaves feather-veined ; corolla violet

purple.

1. M. ringens, L. Stem square (1 -2^ high) ; leaves oblong or lanceolate,

pointed, clasping by a heart-shaped base, serrate
;
peduncles luuger than the

flower ; calyx-teeth taper-poiuted, nearly equal ; corolla jjersonate. — Wet
places, N. Eug. to Miuu., and southward; commou. July -Sept.— Flower
1-1^' loug, rarely white.

2. M. alatus, Ait, Stem somewhat winged at the angles ; leaves oblong-

ovate, tapering into a petiole ; peduncles sliorter than the calyx, which has verv

'.short abruptly pointed teeth ; otherwise like the last.— Wet places, western

K. Eng. to 111., south to N. C. and Tex.

* * Leaves several-nerved and veing, dentate, the upper sessile and clasping ;

calt/x oblique, the upper tooth longest ; corolla i/ellow, the lower lip bearded.

3. M. Jamesii, Torr. Diffusely spreading, smooth or smoothish ; stems

creeping at Ijase ; stem-leaves roundish or kidney-shaped, nearly sessile, equal-

ling the peduncles ; calyx ovate, inflated in fruit ; throat of corolla broad and

open.— In water or wet places, usually in springs, N. Mich, and Minn, to 111.,

Kan., and westward.

M. LUTEUS, L. Erect or with later branches spreading ; leaves ovate to
roundish or subcordate ; corolla deep yellow, with brown-purple dots or
blotches, often large. — Wet meadows, Norfolk, Ct. (Adv. from Calif.)

9. CO NO BE A, Aublet.

Calyx 5-parted, equal. Upper lip of corolla 2-lobed, the lower 3-parted.

Stamens 4, fertile ; anthers approximate. Stigma 2-lobed, the lobes wedge-

form. Seeds numerous.— Low branching herbs, with opposite leaves, and

small solitary flowers on axillary peduncles. (Name unexplained.)

1. C. multifida, Benth. Annual, diffusely spreading, much branched,

minutely pubescent ; leaves petioled, pinnately parted, divisions linear-wedge-

shaped
;
peduncles naked ; corolla (greenish-white) scarcely longer than the

calyx.— Along streams and shores, Ohio to 111., Ark., and Tex.; also adv.

below Philadelphia. July - Sept.

10. HERPESTIS, Gaertn. f.

Calyx .5-parted ; the upper division broadest, the innermost often very nar-

row. Upper lip of the corolla entire, notched or 2-cleft, and the lower 3-lobed,

or the limb nearly equally .5-lobed. Stamens 4, all fertile. Style dilated or

2-lobed at the apex. Seeds numerous. — Low herbs, witli opposite leaves, and

solitary axillary flowers ; in summer ; ours rather succulent perennials. (Name
from epTTTjcTTTjs, a creeping thing, the species being chiefly procumbent.)

* Corolla plainlg bilabiate, the 2 upper lobes united to form the upper lip ; leaves

many-nerved.

1. H. nigrescens, Benth. Erect or ascending, very leafy, glabrous;

leaves pinnately veined, ol)long to cuneate-lanceolate (1-2' long), serrate;

pedicels equalling and the upper surpassing the leaves; corolla whitish or

purplish. -^ Wet places, Md. and N. C. to Tex., along and near the coast.
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2. H. rotundifolia, Pursh. Nearly smooth, creeping; leaves round

obovate, half-clasping (i-l' long), entire, basally nerved; peduncles twice or

thrice the length of the caljjx ; upper sepal ovate ; corolla white or pale blue.

— Margins of ponds. 111. to Minn., Mo., and southward.

3. H. amplexicaulis, Pursh. stems hairy, creeping at base; leaoes

ovate, clasping, entire, basally nerved
;
peduncles shorter than the calgx ; upjjer

sepal heart-shaped ; corolla blue.— Margin of pine-barren ponds, N. J. and

.Md. to La.—Aromatic when bruised.

* * Corolla obscicrelt/ bilabiate, the limb subequall// 5-lobed ; stamens almost equal.

4. H. Monniera, HBK. Glabrous, prostrate and creeping ;
leaves spat-

ulate to obovate-cuneate, entire or somewhat toothed, nearly nerveless, sessile

;

corolla pale blue.— Piver-banks and shores near the sea, Md. to Tex.

11. LIMO SELLA, L. Mudwort.

Calyx bell-shaped, 5-toothed. Corolla short, widely bell-shaped, 5-cIeft,

nearly regular. Stamens 4 ; anthers confluently 1-celled. Style short, club-

shaped. Capsule globular, many-seeded ; the partition thin and vanishing.—
Small annuals, growing in mud, usually near the sea-shore, creeping by slen

der runners, without ascending stems ; the entire fleshy leaves in dense clus

iers around the simple 1-flowered naked peduncles. Flowers small, white oi

Durplish. (Name from limus, mud, and sella, seat.)

1. L. aquatica, L., var. tenuifolia, Hoffm. Leaves (with no blade

distinct from the petiole) awl-shaped or thread-form. — Brackish river-banks

and shores, Lab. to N. J., and far north and west. (Eu., Asia, etc.)

12. GRATI OLA, L. Hedge-Hyssop.

Calyx 5-parted. the narrow divisions nearly equal. L^pper lip of corolla

entire or 2-cleft, the lower 3-cleft. Fertile stamens 2, included, posterior; the

anterior mere sterile filaments, or wanting. Style dilated or 2-lipped at the

apex. Capsule 4-valved, many-seeded.— Low herbs, mostly perennials, some

apparently annuals, with opposite sessile leaves, and axillary 1 -flowered pedun-

cles, usually with 2 bractlets at the base of the calyx. Flowering all summer

;

all inhabiting wet or damp places. (Name from gratia, grace or favor, on ac-

count of supposed excellent medicinal properties.)

§ 1. Anthers ivith a broad connectii'e, the cells transverse ; stems mostli/ dijfusely

branched, or creeping at base, soft viscid-pubescent or smooth ; corollas 4 - 6''

long ; bractlets foliaceous, equalling the cahjx.

* Sterile filaments minute or none ; corolla ichitish, with the tube yellowish.

\. G. Virginiana, L. Stem clammy-puberulent above (4-6' higli)

;

leaves lanceolate with narrow base, acute, entire or sparingly toothed

;

peduncles almost equnllinc the leaves {^-V long)
;
pod ovoid (2" long).— Very

common.

2. G, sphseroC^rpa, Eli. Smooth, rather stout (.5- 10' high) ; leaves

lance-ovate or obiong to oval-obovate (1 - 2' long), toothed
;
peduncles scarcely

longer than the calyx and the large (3") globular pod — N. J. and Md. to Ill-

south tp Fla. and Tex.
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» * Sterile Jila/itcnts slender, Lipped with a little head ; leaves short (^- 1' lony).

3. G. viSCOSa, JSchweiu. Clavunij-pubescent or glandular ; leaves ovate-

lanceolate or oblong, acute, toothed, mostly shorter thau the peduucles , corolla

whitish, gellow icithin.— Ky. to N. C. aud Ga.

4. G. aur6£l, Muhl. Nearlg glabrous; leaves lanceolate or oblong-linear,

entire, e^ualliug the peduncles ; corolla golden-gellow (^' l<Jiig)- —^ fcJaudy

suuiups, \'t. aud X. 11. to Ohio, aud south to Fla.

§ 2. Anthers with no broad connective, the cells vertical ; sterile filaments tipped

with a head ; hairy apparently annual plants, with erect rigid and more

simple stems.

5. G. pilosa, Michx. Leaves ovate or obloug, sjjariugly toothed, sessile

(I' loug) ; howers nearly sessile; corolla white, 3-4" loug, scarcely exceeding

the calyx.— Low ground, N. J. to Fla. and Tex.

13. ILYSi-NTHES, Raf.

Calyx 5-parted, nearly equal. Upper lip of corolla short, erect, 2-lobed

;

the lower larger and spreading, 3-cleft. Fertile stamens 2, included, posterior

;

the anterior pair sterile, inserted in the throat, 2-lobed, without anthers ; one

of the lobes glandular, the other smooth, usually short and tooth-like. Stigma

2-lobed. Capsule ovate or obloug, many-seeded.— Small and smooth annuals,

with opposite leaves, and small axillary (purplish) flowers, on filiform naked

pedicels, or the upper racemed, produced all summer. (Name from l\vs, mud,

or mirp, and &v9os flou:er.)

1. I. riparia, Raf. (False Pimpernel.) Much branched, diffusely

spreading (4 - 8' high), or at first simple and erect, leafy ; leaves ovate, rounded,

or oblong, sparingly toothed or entire, the upper partly clasping; corolla 3"

long. (I. gratioloides, Benth.) — Wet places; common.

14. MICRANTHEMUM, Michx.

Calyx 4-lobed or 4- (rarely 5-) parted. Corolla short, 2-lipped, with the up-

per lip considerably shorter than the lower, or 1-lipped, the upper lip obsolete

;

lower lip 3-cleft, the middle lobe longest. Stamens 2, anterior, the short fila-

ments with a glandular (mostly basal) appendage ; anthers 2-celled, didymous

;

no sterile filaments. Style short ; the stigma 2-lobed. Capsule globular, thin,

with a very delicate or evanescent partition, several - many-seeded.— Small,

smooth, depressed and tufted or creeping annuals, in mud or shallow water,

with opposite and entire rounded or spatulate sessile leaves, and minute white

or purplish flowers solitary in the axils of some of the middle leaves (usually

one axil floriferous, that of the other leaf sterile). (Name formed of ixiKpbs,

small, and ^uO^fiov, flower.)

1 . M. Nuttallii, Gray. Branches ascending, 1-2' high ; leaves obovate-

spatulate or oval
;
peduncles at length recurved, about the lengtli of the calyx,

which is bell-shaped, 4-toothed and usually split down on one side, in fruit be-

coming pear-shaped ; middle lobe of the corolla linear-oblong, nearly twice the

length of the lateral ones ; appendage of the stamen nearly as long as the fila-

ment itself ; stigmas subulate.— Tidal mud of ri^^ers, N. J. to Fla. Aug. -

Oct.
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15. SYNTHYRIS, Benth.

Calyx 4-parted. Corolla somewhat bell-shaped, variously 2 - 4-lobed or cleft.

Stamens 2, inserted just below the upper sinuses, occasionally with another

pair from the other sinuses, exserted ; anther-cells not confluent. Style slen-

der ; stigma simple. Capsule flattened, rounded, obtuse or notched, 2-celled

(rarely 3-lobed and 3-celled), many-seeded, loculicidal; the valves cohering be-

low with the axis.— Perennial herbs, with the simple stems beset with partly

clasping bract-like alternate leaves, the root-leaves rounded and petioled,

crenate. Flowers in a raceme or spike, bracteate. (Name from avv, together,

and dvpis, a little door ; in allusion to the closed valves of the pod.)

1. S. Houghtoniana, Benth. Hairy; root-leaves ovate, heart-shaped

;

spike dense (5-12' long) ; corolla (greenish-white or yellowish) not longer than

the calyx, usually 2 - 3-parted.— Oak-barrens and prairies, Mich, to Minn.,

south to Ind., 111., and Iowa.

16. VERONICA, L. Speedwell.

Calyx 4- (rarely 3 - 5-) parted. Corolla wheel-shaped or salver-shaped, the

border 4-parted (rarely .5-parted) ; the lateral lobes or the lower one commonly

narrower than the others. Stamens 2, one each side of the upper lobe of the

corolla, exserted; anther-cells confluent at the apex. Style entire; stigma

single. Capsule flattened, obtuse or notclied at the apex, 2-celled, few - many-

seeded.— Chiefly herbs ; leaves mostly opposite or whorled ; flowers blue, flesh-

color, or white. (Derivation doubtful; perhaps the flower of St. Veronica.)

§ 1. LEPTANDRA. Tall perennials, with mostli/ ivhorled leaves; racemes

terminal, dense, spiked ; bracts very small; tube of the corolla longer than

its limb and much longer than the calyx; both sometimes 5-cleft.

1. V. Virginica, L. (Cllver's-root. Culver's Physic.) Smooth

or rather downy ; stem simple, straight (2-6° high) ; leaves whorled in fours

to sevens, short-petioled, lanceolate, pointed, finely serrate ; spikes panicled

;

corolla small, nearly white; stamens much exserted; capsule oblong-ovate,

not notched, opening by 4 teeth at the apex, many-seeded. — Rich woods, Vt.

to Minn., E. Kan., and southward. July, Aug.

§ 2. VERONICA proper. Corolla icheel-shaped ; capsule more or less notched,

strongly flattened except in n. 2 and 3; low herbs.

* Perennials, stoloniferous or rooting at base, icith opposite usually serrate leaves

:

racemes axillary, mostly opposite ; corolla pale blue.

4- Capside turgid, orbicular, many-seeded.

2. V. AnagalUs, L. (Water Speedwell.) Smooth, creeping and

rooting at base, then erect ; leaves sessile, most ofthem clasping by a heart-shaped

base, ovate-lanceolate, acute, serrate or entire (2-3' long)
;
pedicels spreading;

corolla pale blue with purple stripes; capsule slightly notched. — Brooks and

ditches, N. Eng. to N. J., west to the Rocky Mts. June- Aug. (Eu., Asia.)

3. V. Americana, Schweinitz. (American Brooklime.) Smooth,

decumbent at base, then erect (8-15' high); leaves mostly petioled, ovate or

ohlong, serrate, thickish, truncate or slightly heart-shaped at base
;
the slender

pedicels spreading.— Brooks and ditches, common. June - Aug.
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••- *- Capsule strongly flattened, several-seeded.

4. V. SCUtellata, L. (Marsh Speedwell.) »S//Joof/<, slender and weak
(6-12' high) ; leaves sessile, linear, acute, remotely denticulate ; racemes several,

very slender and zigzag; flowersfew and scattered, on elongated spreading or

reflexed pedicels ; capsule very flat, much broader than long, notched at both

ends or didymous.— Bogs, common. June -Aug. (Eu., Asia.)

5. V. officinalis, L. (Common Speedwell.) Pubescent; stem ;^/os-

trate, rooting at base; leaves short-petioled, obovate-elliptical or wedge-oblonr/,

obtuse, serrate; racemes densely manyflowered ; pedicels shorter than the calyx
;

capsule obovate-triangular, broadly notched.— Dry hills and upen woods, N.

Eug. to ^lich. , and southward. July. (Eu., Asia.)

V. Cham^drys, L. Stem pubescent, at least in two lines, ascending from
a creeping base; leaves subsessile, ovate or cordate, incisely crenate ; racemes
looselyflowered ; pedicels little longer than calyx ; capsule triangular-obcor-
date.— Sparingly introduced into Canada, N. Y., and Penn. (Adv. from Eu.)

* * Leaves opposite ; flowers in a terminal raceme ; the lower bracts leaf-like;

capsules flat, several-seeded. Perennials {mostly turning blackish in drying).

6. V. alpina, L. Stem branched from the base, erect, simple (2-12'

high) ; leaves elliptical, or the lowest rounded, entire or toothed, nearly sessile

;

raceme hairy, few-flowered, crowded ; capsule obovate, notched.— Alpine sum-
mits of the White Mts. (Eu., Asia.)

7. V. serpyllifolia, L. (Thyme-leaved Speedwell.) Much branched

at the creeping base, nearly smooth ; branches ascending and simple (2 - 4' high)

;

leaves ovate or oblong, obscurely crenate, the lowest petioled and rounded, the

upper passing into lanceolate bracts ; raceme loose ; corolla whitish, or pale

blue, with deeper stripes ; capsule rounded, broader than long, obtusely notched.

— Roadsides and fields, common; introduced and indigenous. May -July
(Eu., Asia.)

* * * Annuals ; floral leaves like those of the stem {or someivhat reduced)^ the

flowers appearing to be axillary and solitary, mostly alternate ; corolla shorter

than the calyx.

-t- Flowers short-pedicelled ; floral leaves reduced ; corolla shorter than the calyx.

8. V. peregrina, L. (Neckweed. Purslane Speedwell.) Glan-

dular-puberuleut or nearly smooth, erect (4-9' high), branched; lowest leaves

petioled, oval-oblong, toothed, thickish, the others sessile, obtuse; the upper

oblong-linear and entire, longer than the almost sessile (whitish) flowers; cap-

sule orbicular, slightly notched, many-seeded.— Waste and cultivated grounds,

in damp soil; throughout U. S., and almost cosmopolite. April- June.

V. arvexsis, L. (Corn Speedwell.) Simple or diffusely branched
(.3 - 8' high), hairy ; lower leaves petioled, ovate, crenate ; the uppermost sessile,

lanceolate, entire ; capsule inversely heart-shaped, t\\e lobes rounded. — Culti-
vated grounds, Atlantic States to Tex., rather rare. (Nat. from Eu.)

•»- •»- Flowers long-pedicelled in axils of ordinary leaves ; seeds cup-shaped.

V. AGRESTis, L. (Field Speedwell.) Leaves round or ovate, crenate-
toothed, the floral somewhat similar; calyx-lobes oblong ; flower small; ovary
many-ovuled, but the nearly orbicular and sharply notched capsule 1 -2-seeded
— Sandy fields, X Brunswick to La., near the coast. (Adv. from Eu.)

V. BuxHAt^Mii, Tenore. Leaves round or heart-ovate, crenately cut-toothed

(I
- 1' long) ; flower large (nearly ^' wide, blue) ; calyx-lobes lanceolate, widely
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spreading in fruit ; capsule ohcordate-triangular, broadly notched, 1 6 - 24-seeded— Waste grounds, rare in Atlantic States. (Adv. from Eu.)

V. HEDER.TiF6LiA, L. (IvY-LEAVED Speedwell.) Lcttves rouuded oi

heart-shaped, 3 - 1-toothed or lobed ; calyx-lobes somewhat heart-shaped ; flow-

ers small; capsule turgid, 2-lobed, 2-4-seeded.— Shaded places, N. J., Penn,,
etc. April- June. (Adv. from Eu.)

17. BtJCHNERA, L. Blue-Hearts.

Calyx tubular, obscurely nerved, 5-toothed. Corolla salver-form, with a

straight or curved tube and an almost equally 5-cleft limb, the lobes oblong

or wedge-obovate, flat. Stamens 4, included, approximate in pairs ; anthers

one-celled (the other cell wanting). Style club-shaped and entire. Capsule

2-valved, many-seeded.— Perennial rough-hairy herbs (doubtless root-parasitic),

turning blackish in drying, with opposite leaves, or the uppermost alternate

;

the flowers opposite in a terminal spike, bracted and with 2 bractlets. (Named

in honor of /. G. Buchner, an early German botanist.)

1. B. Americana, L. Rough-hairy; stem wand-like (1-2° high);

lower leaves obovate-oblong, the others ovate-oblong to linear-lanceolate, spar-

ingly and coarsely toothed, veiny ; spike interrupted ; calyx longer than the

bracts, one third the length of the deep-purple corolla (1' long).— Moist sandy

ground, western N. Y. to Minn., and southward. June -Aug.

18. SEYMERIA, Pursh.

Calyx bell-shaped, deeply 5-cleft. Corolla with a short and broad tube, not

longer than the 5 ovate or oblong nearly equal and spreading lobes. Stamens

4, somewhat equal; anthers approximate by pairs, oblong, 2-celled; the cells

equal and pointless. Capsule many-seeded.— Erect branching herbs, with the

general aspect and character of Gerardia ; leaves mostly opposite and dissected

or pinnatifid, the uppermost alternate and bract-like. Flowers yellow, interrupt-

edly racemed or spiked. (Named for Henry Seymer, an English naturalist.)

1. S. maeroph^^lla, Nutt. (Mullein-Foxglove.) Rather pubescent

(4-5° high) ; leaves large, the lower pinnately divided, with the broadly lan-

ceolate divisions pinnatifid and incised, the upper lanceolate ; tube of the corolla

incurved, very woolly inside, as are the filaments except at the apex; style

short, dilated and notched at the point ; capsule ovate, pointed.— Shady river-

banks, Ohio to Iowa, south to Tex. July.

19. GERARDIA, L.

Calyx bell-shaj^ed, 5-toothed or 5-cleft. Corolla campanulate-funnel-forra, oi

, somewhat tubular, swelling above, with 5 more or less unequal spreading lobes,

the 2 upper usually rather smaller and more united. Stamens 4, strongly di-

dynamous, included, hairy ; anthers approacliing by pairs, 2-celled, the cells

parallel, often pointed at base. Style elongated, mostly enlarged and flattened

at the apex. Capsule globular or ovate, pointed, many-seeded.— Erect branch-

ing herbs (more or less root-parasitic) ; stem-leaves opposite, or the ujiper alter-

nate, the uppermost reduced to bracts and subtending 1 flowered peduncles,

which often form a raceme or spike Flowers showy, purple or yellow ; in late

summer and autumn. (Dedicated to the celebrated herbalist, John Gerarde.)
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§ 1. DASYSTOMA. Corolla yellow, the tube woolhj inside, as well as the an

thers and Jilaments ; anthers alike, awn-pointed at base ; leaves rather large,

more or less incised or pinnatijid,

* Pubescence partly glandular and viscid ; corolla pubescent outside.

1. G. pedicularia, L. Annual or biennial, smoothish or pubescent,

much branched (2-3° high), very leafy; leaves ovate-lanceolate, pinuatifid,

and the lobes cut and toothed; pedicels longer than the hairy mostly serrate

calyx-lobes.— Dry copses ; N. Eng. to Minn., south to Fla. and Ark.

* * No glandular pubescence ; corolla glabrous outside ; perennial.

2. G. grandifl6ra, Benth. Minutely downy ; stem much branched (2-

4° high) ; leaves ocate-lanceolate, coarsely toothed or cut, the lower pinnatijid

;

pedicels rather shorter than the calyx ; corolla (2' long) 4 times the length of

the broadly lanceolate entire or toothed calyx-lobes.— Oak openings. Wise
and Minn, to Tenn. and Tex.

3. G. flava, L. (Downy False Foxglove.) Pubescent with a fine

close down; stem (3 -4° high) mostly simple; leaves ovate-lanceolate or ob-

long, obtuse, entire, or the lower usually sinuate-toothed or pinnatificl ; pedicels

very short ; calyx-lobes oblong, obtuse, rather shorter than the tube , corolla

1^' long.— Open woods, N. Eng. to Wise, and Iowa, south to Ga. and Ark.

4. G. quercifolia, Pursh. (Smooth False Foxglove.) Smooth and

glaucous (3-6° high), usually branching; lower leaves commonly twice-pinnat-

ifid : the upper oblong-lanceolate
,
pinnat ifid or entire ; pedicels nearly as long as

the calyx ; calyx-lobes lance-linear, acute, as long as the at length inflated

tube ; corolla 2' long.— Dry woods, N. Eng. to Minn., south to Fla. and 111.

5. G. laevigata, Kaf. Smooth, not glaucous ; stem (1-2° high) mostly

simple ; leaves lanceolate, acute, entire, or the lowest obscurely toothed
;
pedi-

cels shorter than the calyx-tube ; corolla 1' long. (G. integrifolia, Gray.)—
Oak-barrens, etc., Penn. to Mich, and 111., south in the mountains to Ga.

§ 2. OTOPHYLLA. Corolla purple {rarely white), naked ivithin, as ivell as

the very unequal filaments ; anthers dissimilar, pointless, glabrous or spar-

ingly hairy.

6. G. auriculata, Michx. Kough-hairy; stem erect, nearly simple

(9-20' high) ; leaves lanceolate or ovate-lanceolate, sessile, the lower entire, the

others with an oblong-lanceolate lobe on each side at the l)ase
; flowers nearly

sessile in the axils {V long).— Low grounds and prairies, W. Penn. to Minn.,

south to jST. C. and Mo.

7. G. densiflora, Benth. More hispid and rough, very leafy ; leaves

rigid, pinnately parted into 3-7 narrowly linear acute divisions, those sub-

tending the densely spicate flowers similar and crowded; corolla over 1' long.

— Prairies, E. Kan. to Tex.

§ 3. GERARDIA proper. Corolla purple or rose-color (rarely ichite) ; calyx-

teeth short ; anthers alike, nearly pointless, pubescent ; cauline leaves linear

or narrower, entire.

* Perennial; leaves erect, very narrow; pedicels erect, as long as floral leaves.

8. G. linifolia, Nutt. Glabrous, 2 - 3° high, sparingly or pauieuiately

branched ; leaves flat, thickish, \" wide; calyx-teeth minute; corolla 1' long



S\fKJ SCROPHULARIACE^. (^FIGWORT PAMILY.)

minutely pubescent outside, villous within and lobes ciliate ; anthers and fila

raents very villous.— Low pine barrens, Del. to Fla.

* * Annuals; herbage blackish in drying (except n. 13).

-»- Pedicel'i little if at all longer than the calyx and cdp^nde.

9 G. aspera, Dougl. Sparingly branched (1 - 2° high) ; leaves long

and linear, rough
;
pedicels {most of them alternate) equalling or moderately

exceeding the calyx, which has triangular-lanceolate acute lobes about half as

long as the tube; corolla over 1' long. — Plains and prairies, Mich, and W
Ind. to the Dakota s and W. Ark.

10. G. purpurea, L. (Purple Gerardia.) Stem (1-2° high) Avith

long and rigid widely spreading branches ; leaves linear, acute, rough-mar-

gined; flowers large (1' long), bright purple, often downy
;
jiedicels shortei

than the calyx, mainly opposite ; calyx-teeth sharp-pointed, from very short to

about half as long as the tube.— Low grounds, mainly near the coast and in

the region of the Great Lakes. Very variable.— Yar. pai percula, Gray.

Smoother, more simple ; corolla usually only ^ long, lighter rose-purple. —
N. Eng. to I'enn., N. 111., Minn., and northward.

11. G. maritima, Raf. (Sea-side G.) Low (4-12' high), with shorter

branches; leaves and short broad calyx-teeth rather fleshy and obtuse; pedicels

about as long as the calyx ; corolla ^' long.— Salt marshes along the coast.

1- -f- Pedicels usually exceeding the corolla ; woolly anthers cuspidate at base

12. G. tenuif61ia, Vahl. (Slexder G.) Leaves narrowly linear, acute,

the floral ones mostly like the others ; calyx-teeth very short, acute ; capsule

globular, not exceeding the calyx ; corolla about V long.— Low or dry ground,

common.— Var. macrophtlla, Benth. Stouter; larger leaves H- 2' long

and almost 2" wide, scabrous
;
pedicels ascending ; calyx-teeth larger ; corolla

little over ^' long. W. Iowa to W. La, and Col.— Var. asperula, Gray.

Leaves all nearly filiform ana upper face hispidulous-scabrous ; inflorescence

more paniculate ; corolla small, the expanded limb only 6" in diameter. Dry

bare hills, Mich, and N. Ind. to Minn, and Mo.

13. G. Skinneriana, Wood. Leaves bristle-shaped, as are the branch-

lets, or the lower linear ; capsule ovate, mostly longer than the calyx, which has

short setaceous teeth ; corolla 4 - 6" long. (G. setacea, Gray, Man., not of

Walt.) — Sandy low ground, Mass. to Minn., south to Fla. and La.

20. CASTILLEIA, Mutis. Painted-Cup.

Calyx tubular, flattened, cleft at the summit on the anterior, and usually on

the posterior side also ; the divisions entire or 2-lobed. Tube of the corolla

included in the calyx ; its upper lip {galea) long and narrow, arched and

keeled, flattened laterally, enclosing the 4 unequal stamens , lower lip short,

3-lobed. Anther-cells oblong-linear, unequal, the outer fixed by the middle,

the inner pendulous. Capsule many-seeded.— Herbs (root-parasitic), with

alternate entire or cut-lobed leaves; the floral ones usually dilated, colored,

and more showy than the yellow or purplish spiked flowers. (Dedicated to

Castillejo, a Spanish botanist.)

1. C. COCCinea, Spreng. (Scarlet Paixted-Cup.) Hairy biennial

w annual ; stem simple ; root-leaves clustered, mostly entire, obovate oj
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oblong ; those of the stem incised ; the floral 3 - 5-cleft, bright scarlet toward

the summit (rarely yellow) ; calyx about the length of the pale yellow corolla,

equally cleft both sides, the lobes quadrate-oblong, entire or retuse.— Low sandy

ground, Maine to Minn., south to N. J., Tenn., and Tex.

2. C. pallida, Kunth, var. septentrionalis, Gray. Perennial, smooth
or sparingly hairy, at the summit woolly ; leaves mainly entire, the lower linear,

upper broader ; the floral oblong or obovate, greenish-white, varying to yel-

lowish, purple, or red ; calyx equally cleft, the lobes oblong or lanceolate, 2-cleft :

corolla r, -I'long, the galea decidedly shorter than the tube, not over 2 or 3

times as long as the lip.— Alpine summits of N. Eng., N. shore of L. Supe-

rior, west and northward.

3. C. sessiliflora, Pursh. Perennial, 6 - 8' high, very leafy, cinereous-

pubescent; leaves mostly 3 -5-cleft, with narrow diverging sometimes cleft

lobes ; the floral similar or broader, not at all colored ; calyx deeper cleft in

front, the narrow lobes deeply 2-cleft ; corolla 2' long, the short galea but twice

as long as the slender-lobed lip.— Prairies, Wise, and 111. to N. Dak. and Tex.

21. ORTHOCARPUS, Xutt

Corolla with the upper lip (galea) little longer and usually much narrower

than the inflated 1 - 3-saccate lower one. Otherwise nearly as Castilleia.

(Name from opOos, upright, and Kapiros, fruit.)

1. O. luteus, Xutt. Annual, pubescent and hirsute, sometimes viscid,

erect, 1° high ; leaves linear to lanceolate, occasionally 3-cleft ; spike dense

;

bracts broader, mostly 3-cleft, about equalling the flowers, not colored ; co-

rolla golden-yellow, not 6" long, 2-3 times as long as the calyx.— Plains,

N. Minn, to Col., and westward.

22. SCHWALBEA, Gronov. Chaff-seed.

Calyx oblique, tubular, 10- 12-ribbed, 5-toothed ; the posterior tooth much
the smaller, the 2 anterior united higher than the others. Up])er lip of the

corolla arched, oblong, entire ; the lower little shorter, erect, 2-plaited, with 3

very short and broad obtuse lobes. Stamens 4, included in the upper lip

;

antlier cells equal and parallel. Capsule ovate, many-seeded. Seeds linear,

with a loose chaff-like coat.— A perennial minutely pubescent upright herb

(1-2° high), with leafy simple stems, terminated by a loose spike of rather

large dull purplish-yellow flowers; leaves alternate, sessile, 3-nerved, entire,

ovate or oblong, the upper gradually reduced to narrow bracts; pedicels

rery short, with 2 bractlets under the calyx. (Dedicated to C. G. Schwalbe,

an obscure German 1»otanist.)

1. S. Americana, L. ^— Wet sandy soil, Mass. to La., near the coast.

May - July.

23. EUPHRASIA, Toum. Eyebright.

Calyx tubular or bell-shaped, 4-cleft. Upper lip of the corolla erect,

scarcely arched, 2-lobed, and the sides folded back ; lower lip spreading,

3-cleft, the lobes obtuse or notched. Stamens 4, under the upper lip; anther-

cells equal, pointed at the base. Capsule oblong, flattened. Seeds numer-
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ous.— Herbs, with branching stems, and opposite toothed or cut leaves

Flowers, small, spiked. (Name eixppaaia, cheerfulness, in allusion to its

reputed medicinal properties.)

1. E. oflB-Cinalis, L. Low annual; leaves ovate or lanceolate, the

lowest creuate, the floral bristly-toothed; lobes of the lower lip of the (whit-

ish, yellowish, or bluish) corolla notched. — Coast of Maine and Lower Can-

ada; perhaps introduced from Eu.— Var. Tatarica, Benth., a low form

with small flowers (2-3" long), and mostly rounded leaves.— Alpine region

of N. H., shore of L. Superior, and far northward.

24. BARTSIA, L.

Calyx equally 4-cleft. Corolla with upper lip entire and sides not folded

back.
'

( )therwise much as Euphrasia. — Herbs, with opposite sessile leaves,

and subsessile flowers, in the upper axils and in a terminal leafy spike.

B. Odontites, Huds. A span or two high from an annual root, branch-

ing, scabrous-pubescent ; leaves oblong-lanceolate, coarsely and remotely ser-

rate; spikes elongated, loosely-flowered; corolla small, rose-red.— Coast of

Maine and N. Scotia. (Nat. from Eu.)

25. RHINANTHUS, L. Yellow-Rattle.

Calyx membranaceous, flattened, much inflated in fruit, 4-toothed. Upper

lip of corolla arched, ovate, obtuse, flattened, entire at the summit, but with a

minute tooth on each side below the apex ; lower lip 3-lobed. Stamens 4,

under the upper lip ; anthers approximate, hairy, transverse ; the cells equal,

pointless Capsule orbicular, flattened. Seeds many, orbicular, winged. —
Annual upright herbs, with opposite leaves ; the yellow flowers crowded in a

one-sided leafy-bracted spike. (Name composed of piv, a snout, and 6,vdos, a

flower, from the beaked upper lip in some species formerly of this genus.)

\. R. Crista-galli, L. Leaves narrowly oblong to lanceolate, coarsely

serrate, the floral bracts more incised with bristle-tipped teeth ; corolla 6"

long; seeds broadly winged (when ripe they rattle in the inflated calyx, Avhence

the popular name.)— Coast of N. Eng. and alpine region of N. H., to L.

Superior, and northward. (Eu., Asia.)

26. PEDICULAmS, Toum. Lousewort.

Calyx various. Corolla strongly 2-lipped ; the upper lip arched, flattened,

often beaked at the apex ; the lower erect at base, 2-crested above, 3-lobed

;

lobes commonly spreading, the lateral ones rounded and larger. Stamens 4,

under the upper lip ; anthers transverse ; the cells equal, pointless. Capsule

ovate or lanceolate, mostly oblique, several-seeded.— Perennial herbs, with

chiefly pinnatifid leaves, the floral bract-like, and rather large flowers in a

spike. (Name from pediculus, a louse ; of no obvious amplication.)

1. P. Canadensis, L. (Common Lousewort. Wood Betony.)

Hairy ; stems simple, clustered (5-12' high) ; leat.-es scattered, the lowest pin-

nateli/ parted, the others half-pinnatijid ; spike short and dense ; caljix split in

front, otherwise almost entire, oblique; upper lip of the (dull greenish-yellow

and purplish) coit)lla hooded, incurved, 2-toothed under the apex ; capsule y?af,

somewhat sword-shaped. — Copses and banks, common. May- July.
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2. P. lanceolata, Michx. Stem upright (1-3° high), nearly simple;

mostly smooth; leaces partly opposite, oblong-lanceolate, doublij cut-toothed;

spike crowded; cahjx 2-lobed, leafy-crested; upper lip of the (pale yellow)

corolla incurved and bearing a short truncate beak at the apex, the lower

erect, so as nearly to close the throat; capsule ovate, scarcely longer than the

calyx.— Swamps, Conn, to Va., Ohio, and Minn.

3. P. Furbishise, Watson. Tall (2-3'^ high) pubescent or glabrate;

leaves lanceolate, pinnately parted and the short oblong divisions pinnatijid-

inrised, or the upper simply pinnatifid and the lobes serrate ; bracts ovate,

laciniate-dentate ; ccdyx-lobes 5, rather unequal, linear-lanceolate, entire or

toothed ; upper lip of corolla straight ami beakless, the truncate apex bicus-

pidate, the lower erect, truncately 3-lobed ; capsule broadly ovate.— Banks of

the St. John's, Aroostook Co., Maine {Miss Kate Furbish), and adjacent

N. Brunswick.

27. MELAMPYRUM, Tourn. Cow-Wheat.

Calyx bell-shaped, 4-cleft ; the taper lobes sharp-pointed. Tube <jf corolla

cylindrical, enlarging above; upper lip arched, compressed, straight in front;

the lower erect-spreading, biconvex, 3-lobed at the apex. Stamens 4, under

the upper lip ; anthers approximate, oblong, nearly vertical, hairy ; the equal

cells minutely pointed at base. Ovary with 2 ovules in each cell. Capsule

flattened, oblique, 1-4-seeded. — Erect branching annuals, with opposite

leaves, the lower entire, the upper mostly toothed at base. Flowers solitary

in the upper axils. (Name from fxeKas, black, and irvpos, ivheat ; from the

color of the seeds of some species as they appear mixed with grain.)

1. M. Americanum, Michx. Leaves lanceolate, short-petioled, the

floral ones like the lower, or truncate at base and beset with a few bristly

teeth ; calyx-teeth linear-awl-shaped, not half the length of the slender tube

of the pale greenish-yellow corolla [o" long). — Open woods ; common, from

the Atlantic to Minn, and Iowa, especially eastward. June - Sept.

Order 7Q. OROBANCHACE^E. (Broom-rape Family.)

Hei'bs destitute of green foliage (root-parasites), monopetalous, didyna-

mous, the ovary one-celled with 2 or 4 parietal placentm ; pod very many-
seeded; seeds minute, ivith albumen and a very minute embryo.— Calvx
persistent, 4 - 5-toothed or parted. Corolla tubular, more or less 2-

lipped, ringent, persistent and withering; upper lip entire or 2-lobed,

the lower 3-lobed. Stamens 4, didynamous, inserted on the tube of the

corolla; anthers 2-eelled, persistent. Ovary free, ovoid, pointed with a

1 mg style
; stigma large. Capsule 1 -celled, 2-valved ; each valve bearing

on its face one placenta or a pair. Seeds very numerous, minute. — Low,
thick or fleshy herbs, bearing scales in place of leaves, lurid yellowish or

brownish throughout. Flowers solitary or spiked.

* Flowers of two sorts, scattered along slender panicled branches.

\. Epipliegus. Upper flowers sterile, with a tubular corolla; the lower fertile, with the

corolla minute and not expanding. Bracts inconspicuous.
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* * Flowers all alike and perfect ; stems mostly simple.

2. Conopholis. Flowers densely spicate. Calyx deeply cleft in front. Corolla 2-lipped

Stamens exserted.

3. Aphyllon. Flowers pedicellate, sometimes subsessile and thyrsoid-spicate. Calyx

regularly 5-cleft. Corolla somewhat 2-lipped. Stamens included.

4. Orobancbe. Flowers sessile, spicate. Calyx cleft before and behind almost to the

base. Corolla 2-lipped. Stamens included.

1. EPIPHEGUS, Xutt. Beech-drops. Cancer-root.

Flowers racemose or spiked, scattered on the branches ; the upper sterile,

with a long tubular corolla and long filaments and style ; the lower fertile,

with a very short corolla which seldom opens, but is forced off from the base

by the growth of the pod ; stamens and style very short. Calyx 5-toothed.

Stigma capitate, a little 2-lobed. Capsule 2-valved at the apex, with 2 ap-

proximate placentae on each valve.— Herbs slender, purplish or yellowish-

brown, much branched, with small scattered scales, 6-12' high. (Name from

iiri, upon, and ^rjyos, the Beech, because it grows on the roots of that tree.)

1. E. Virgini^na, Bart. Corolla of the upper (sterile) flowers whitish

and purple, 6 - 8" long, curved, 4-toothed.— Common under Beech-trees, para-

sitic on their roots ; N. Brunswick to Wise, south to fla and Ark. Aug. - Oct.

2. CONOPHOLIS, Wallroth. Squaw-root. Cancer-root.

Flowers in a thick scaly spike, perfect, with 2 bractlets at the base of the

irregularly 4 - 5-toothed calyx ; its tube split down on the lower side. Corolla

tubular, swollen at base, strongly 2-lipped ; upper lip arched, notched at the

summit, the lower shorter, 3-parted, spreading. Stamens protruded. Stigma

depressed. Capsule with 4 placentae, a pair on the middle of each valve.

—

Upper scales forming bracts to the flowers, regularly imbricate, not unlike

those of a fir-cone (whence the name, from kCovos, a cone, and (poXis, a scale).

1. C. Americana, Wallroth. — Oak woods, growing in clusters among
fallen leaves ; N. Eng. to Mich., south to Fla. and Teun. May, June.— A
singular plant, chestnut-colored or yellowish throughout, as thick as a man's

thumb, 3-6' high, covered with fleshy scales, which become dry and hard.

3. APHYLLON, Mitchell. Naked Broom-rape.

Flowers perfect, pedicellate, sometimes subsessile and thyrsoid-spicate.

Calyx .5-cleft, regular. Corolla somewhat 2-lipped ; the upper lip more or

less spreading and 2-lobed, the lower spreading, 3-lobed. Stamens included.

Stigma broadly 2-Hpped or crateriform. Capsule with 4 placentae, equidistant

or contiguous in pairs. Plants brownish or whitish. Flowers (purplish or

yellowish) and naked scapes minutely glandular-pubescent. (Name from a
privative and <pv\\ov, foliage, alluding to the naked stalks.)

* Flowers solitarj/ on long naked scapes or peduncles, without bractlets ; corolla

with a long curved tube and spreading 5-lobed limb.

1. A. uniflbruin, Gray. (One-flowered Cancer-root.) Stem sub-

tejTanean or nearli/ so, very short, scaly, often branched, each branch sending

up 1 -3 slender one-flowered scapes (3 - 5' high) ; divisions of the calyx lance-

awl-shaped, half the length of the corolla, which is 1' long, with 2 yellow
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bearded folds in the throat, and obovate lobes.— Damp woodlands, Nevvf. to

Va. and Tex., and west to the Pacific. April- July.

2. A. fasciculatum, Gray. Scali/ stem erect and risitu/ 3-4' out of the

ground, mostly longer than the crowded pedunclee; divisions of the cali/x tri-

angular, very much shorter than the corolla, wliich has rounded short lobes.—
Sandy ground, L. Michigan to Minn., southward west of the Mississippi, and

westward. On Artemisia, Eriogonum, etc. May.

* * Caulescent ; Jloicers densely spicate, ivith \ -2 bractlets at base of calyx;

corolla 2-lipped, the upper lip less or not at all 2-clefi.

3. A. Ludovicianum, Gray. Glandular-pubescent, branched (3-12'

high) ; corolla somewhat curved, twice the length of the narrow lanceolate

calyx-lobes; the lips equal in length. (Phelipasa Ludoviciaua, Walp.) —
Minn, to 111. and Tex., and westward.

4. OROBANCHE, Toum. Broom-rape.

Flowers spicate, sessile. Calyx cleft before and behind almost or quite to

the base, the divisions usually 2-cleft. Corolla 2-lipped ; upper lip erect, 2-

lobed or emarginate, tlie lower spreading, broadly 3-lobed. Stamens included.
— Old World parasites, on roots of various plants.

O. MINOR, L. A span to a foot high, pubescent, pale yellowish-brown, or

with purplish-tinged flowers in a rather loose spike; corolla 6" long.— Para-
sitic on clover, N. J. to Va. Sparingly and probably recently introduced.

Order 77. LENTIBULAKIACE^E. (Bladderwort Family.)

Sjnall herbs (growing in water or wet places), ivith a 2-lipped calyx, and a

2-lipped personate corolla, 2 stamens with (confiuently) one-celled anthers,

and a one-celled ovary with a free central placenta, hearing several anatro-

pous seeds, icith a thick straight embryo, and no albumen.— Corolla deeply

2-Iipped, the lower lip larger, 3-lobed and with a prominent palate,

spurred at the base in front ; the palate usually bearded. Ovary free;

style very short or none ; stigma 1 - 2-lipped. Capsule often bursting

irregularly. Scapes 1 - few-flowered. — The following are the two prin-

cipal genera.

1. Utricularia. Calyx-lobes mostly entire. Upper lip of corolla erect. Filameuts

strongly incurved. Foliage dissected; bladder-bearing.

2. Pinguicula. Calyx with upper lip deeply 3- and lower 2-t'left. Corolla-lobes spreading.

Filaments straighter. Terrestrial, with entire rosulate leaves next the ground.

1. UTRICULAIIIA, L. Bladderwort.

Lips of the 2-parted calyx entire, or nearly so. Corolla personate, the pal-

ate on the lower lip projecting, often closing the throat ; upper lip erect.

Anthers convergent.— Aquatic and immersed, with capillary dissected leaves

bearing little bladders, which float the plant at the time of flowering ; or root-

ing in the mud, and sometimes with few or no leaves or bladders. Scapes I -

few-flowered ; usually flowering all summer. Bladders furnished with a valvu-

lar lid and usually with a few bristles at tlio orifice. (Name from utriculus, a

little bladder.)
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* Upper leaves in a whorl on the otherwise naked scape, floating by meant j/

large bladders formed of the inflated petioles; the loiver leaves dissec ^d

and capillari/, bearing small bladders; rootlets few or none.

1

.

U. inilatSl, Walt. Swimming free ; bladder-like petioles oblong,

pointed at the ends and branched near the apex, bearing fine thread-like

divisions; flowers 3- 10 (large, yellow) ; the appressed spur half the length

of the corolla ; style distinct.— In still water, Maine to Tex., near the coast.

* * Scapes naked {except some small scaly bracts), from immersed branching

stems, ichich commonly swim free, bearing capillary dissected leaves with

small bladders on their lobes ; roots few and not affixed, or none. [3Iostlt/

perennial, pro[jagatedfrom year to year by tuber-like buds.)

H- Cleistogamous flowers along the submersed copiously bladder-bearing stems.

2. U. clandestina, Nutt. Leaves numerous on. the slender immersed

stems, several times forked, capillary ; scapes slender (3 - 5' high) ; lips of the

yellow corolla nearly equal in length, the lower broader and 3-lobed, some-

what longer than the approximate thick and blunt spur.— Ponds, from N.

Brunswick and N. Eng. to N. J., near the coast.

1- -t- No cleistogamous fowers.

++ Pedicels recurved in fruit ; corolla yellow.

3. U. vulgaris, L. (Greater Bladderwort.) Immersed stems (1-3°

long) crowded with 2-3-pinnately many-parted capillary leaves, bearing many

bladders ; scapes 5 - 12-flowered (6-12' long) ; corolla closed (6-9" broad), the

sides reflexed ; spur conical, rather shorter than the lower lip, thick and blunt

in the European and the high northern plant ; in the common American plant

less thick and rather acute.— Common in ponds and slow streams, Xewf . to

Minn., south to Va. and Tex., and westward. (Eu., Asia.)

4. U. minor, L. (Smaller B.) Leaves scattered on the thread-like

immersed stems, 2 - 4 times /or^-erf, short; scapes weak, 2-8-flowered (3-7'

high) ; upper lip of the gaping corolla not*longer than the depressed palate ; spur

very short and blunt, or almost none.— Shallow water, E. Mass. to Minn., south

to N. J. and Ark., and westward. (Eii.)

•^ ++ Pedicels erect in fruit,few and slender ; corolla yellow.

5. U. gibba, L. Scape (1 - 3' high) 1 - 2-fowered, at base furnished

with very slender short branches, bearing sparingly dissected capillary root-

like leaves and scattered bladders; corolla 3-4" broad, the lips broad and

rounded, nearly equal ; the lower with the sides reflexed, excreding and ap-

proximate to the very thick and blunt conical gibbous spur.— Shallow water.

Mass. to Mich., south to Va. and 111. ; Mt. Desert [F. M. Day).

6. U. biflora. Lam. Scape (2-5' high) 1 -^-flowered, at tlie base bear-

ing somewhat elongated submersed branches with capillary root-like leaves

and numerous bladders ; corolla 4-6" broad, the spur oblong, equalling the lower

lip ; seeds scale-shaped.— Ponds and shallow waters, S. 111. and Iowa to Tex.

;

also S. Va. (?), and Barnsta1)le, Mass. ( \V. Deane).

7. U. fibrbsa, Walt. Leaves crowded or whorled on the small immersed
stems, several times forked, capillary ; the bladders borne mainly along the

stems; flowers 2-6 (6" broad); lips nearly equal, broad and expanded, the
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upper undulate, concave, plaited-striate in the middle ; spur nearly linear, o^j-

?j<6'e, approaching and almost equalling the lower lip. (U. striata, ZeC'o«/e.)

— Shallow pools in pine barrens, L. Island and X. J. to Fla. and Ala.

8. U. intermedia, Hayne. Leaves crowded on the immersed stems,

2-ranked, 4-5 times forked, rigid, the divisions linear-awl-shaped, minutely

bristle-toothed along the margins; the bladders borne on separate leajiess

branches; upper lip of corolla much longer than the palate; spur conical-

subulate, acute, appressed to the very broad (6-8") lower lip and nearly as long

as it.— Shallow pools, Newf . to N. J., west to Iowa, Minn., and northward

(Eu., Asia.)

++++++ Pedicels erect in fruit, rather long ; corolla violet-purple.

9. U. purpurea, Walt. Leaves whorled along the long immersed free

floating stems, petioled, decompound, capillary, bearing many bladders ; flow-

ers 2-4 (6" wide) ; spur appressed to the 3-lobed 2-saccate lower lip of the

corolla and about half its length.— Ponds, Maine and N. Penn. to Fla.,

mainly near the coast; also Lake Co., Ind.

* * * Scape solitary, slender and naked, or with a few small scales, the base

rooting in the mud or soil ; leaves small, awl-shaped or grass-like, often raised

out of the water, commonlyfew wfugacious ; air-bladders few on the leaves

or rootlets, or commonly none.

H- Flower purple, solitary ; leaves bearing afew delicate lobes.

10. U. resupinata, B. D. Greene. Scape (2-8' high) 2-bracted above;

leaves thread-like, on delicate creeping branches; corolla (4 - 5" long) deeply

2-parted ; spur oblong-conical, very obtuse, shorter than the dilated lower lip

and remote from it, both ascending, the flower resting transversely on the

summit of the scape.— Sandy margins of ponds, E. Maine to K. I., near the

coast ; also N. New York and Presque Isle, L. Erie.

•*- -(- Flowers 2-10, {chiefly) yellow; leaves entire, rarely seen.

11. U. SUbuIata, L. Stem capillary (3-5' high); pedicels capillary;

lower lip of the corolla flat or with its margins recurved, equally 3-lobed, much
larger than the ovate upper one ; spur oblong, acute, straight, appressed to the

lower lip, which it nearly equals in length.— Sandy swamps, and pine-barrens,

Nantucket, Mass., to N. J., Fla., and Tex., near the coast.

Var. cleistogama, Gray. Only 1 - 2' high, bearing 1 or 2 evidently cleis-

togamous purplish flowers, not larger than a pin's head; capsule becoming 1"

long. (The unnamed Utricularia in the Man., p. 320).— With the ordinary

form ; Barnstable and Xantucket, Mass., pine-barrens of N. J., and southward.

12. U. cornilta, Michx. Stem strict (3'-l° high), 1-5-flowered; ped-

icels not longer than the calyx ; corolla V long, the lower lip large and helmet-

shaped, its centre very convex and projecting, while the sides are strongly

reflexed ; upper lip obovate and much smaller ; spur aivl-shaped, turned down-

ward and outward, about as long as the lower lip. — Peat-bogs, or sandv

swamps, Xewf. to Minn., south to Fla. and Tex. ; common.

2. PINGUICULA, Tourn. Butterwort.

Upper lip of the calyx 3-cleft, the lower 2-cleft. Corolla with an open hairy

or spotted palate, the lobes spreading.— Small and steraless perennials, grow-
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ing on damp rocks, with 1 -flowered scapes, and broad and entire leaves, all

clustered at the root, soft-fleshy, mostly greasy to the touch (whence the name,

from pinguis, fat).

1. P. vulgaris, L. Leaves ovate or elliptical; scape and calyx a little

pubescent ; lips of the violet corolla very unequal, the tube funnel-form ; spur

straightish.— Wet rocks, northern N. Eng. and N. Y. to Minn., and far north-

ward. (Eu., Asia.)

Order 78. BIGIS'ONIACE^E. (Bigxonia Family.)

Woody planht, monopelalous, didynamous or diandrous, with the ovary

commonly 2-celled by the meeting of the two parietal plucentce or of a pro-

jection from them, many-ovuled ; fruit a dry capsule, the large fiat winged

seeds with aflat embryo and no albumen, the broad and leaflike cotyledons

notched at both ends. — Calyx 2-lipped, 5-cleft, or entire. Corolla tubu-

lar or bell-shaped, 5-lobed, somewhat irregular or 2-lipped, deciduous;

the lower lobe largest. Stamens inserted on the corolla ; the fifth or pos-

terior one, and sometimes the shorter pair also, sterile or rudimentary

;

anthers of 2 diverging cells. Ovary free, bearing a long style, with a

2-lipped stigma. — Leaves compound or simple, opposite, rarely alternate.

Flowers large and showy. — Chiefly a tropical family.

1. Bignoiiia: Pod flattened parallel with the partition. Leaves compound, tendril-bearing

2. Tecoma. Pod flattish contrary to the partition. Leaves compound, without tendrils.

3. Catalpa. Pod terete. Fertile stamens only 2, Trees ; leaves simple.

1. BIGNONIA, Tourn

Calyx truncate, or slightly 5-toothed. Corolla somewhat bell-shaped, 5-lobea

and rather 2-lipped. Stamens 4, often sliowiug a rudiment of tlie fifth. Cap-

sule linear, 2-celled, flattened parallel with the valves and partition. Seeds

transversely winged.— Woody climbers, with chiefly compound leaves, tei

minating in a tendril. (Named for the Abbe Bignon.)

1. B. capreolata, L. (Cross-vine.) Smooth; leaves of 2 ovate or oh

long leaflets and a branched tendril, often with a pair of accessory leaves in

the axil resembling stipules; peduncles few and clustered, 1-flowered; corolla

orange, 2' long; pod 6' long; seeds with the wing 1^' long. — Kich soil, Va.

to S. 111. and south to Fla. and La. April. Climbing tall trees ; a transverse

section of the wood showing a cross.

2. TECOMA, Juss. Trumpet-flower.

Calyx bell-shaped, 5-toothed. Corolla funnel-form, .5-lobed, a little irregular

Stamens 4. Capsule 2-celled, with the partition at right angles to the convex

valves. Seeds transversely winged.— Woody, with compound leaves, climb-

ing by aerial rootlets. (Abridged from the Mexican name.)

1. T. radicans, Juss. (Trumpet Creeper.) Leaves pinnate; leaflet*

9-11, ovate, pointed, toothed; flowers corymbed ; stamens not protruded be-

yond the tubular-funnel-form orange and scarlet corolla (2^-3' long;
;
pod ob

lanceolate, 4-5' long.— Moist soil, Penn. to 111., south to Fla. and Tex. Couv

mou in cultivation farther north.
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3. CATALP A, Scop., Walt. Catalpa. Indian Bean.

Calyx deeply 2-lipped. Corolla bell-shaped, swelling ; the undulate 5-lobed

spreading border irregular and 2-lipped. Fertile stamens 2, or sometimes 4;

the 1 or 3 otliers sterile and rudimentary. Capsule very long and slender,

nearly cylindrical, 2-celled, the partition at right angles to the valves. Seeds

winged on each side, the wings cut into a fringe.— Trees, with ovate or cor-

date and mainly opposite leaves. (The aboriginal name.)

1. C. speciosa, Warder. A large and tall tree, with tliick bark ^ leaves

ample, heart-shaped, long-acuminate ; corolla 2' long, nearly white, incon-

spicuously spotted, with obconical tube and slightly oblique limb, the lower

lobe emarginate ; capsule thick.— Low rich woodlands, S. Ind. to Tenn., Mo.,

and Ark. May.

C. BiGxoNioiDES, AValt., of Ga , Ala. and Miss., very widely cultivated,

and formerly including the above species, is a low much branclieil tree, with
thin bark, smaller (1^'loug) thickly spotted corolla (with oblique limb and
lower lobe entire), and a much thinner capsule.

Order 79. PEDALIACE^.
Herbs, ic'itli chiejly opposite simple leaves, and flowers as of the preced-

ing Order, except in structure of ovary and fruit, the former being 1-celled,

the latter fleshy-drupaceous, with wingless seeds and thick entire cotyledons.

— Ovary (in ours) 1 -celled, with 2 parietal intruded placentas expanded

into 2 broad lamellae or united into a central columella.

1. MARTYNIA, L. Unicorn-plant.

Calyx 5-cleft, mostly unequal. Corolla gibbous, bell-shaped, 5-lobed and

somewhat 2-lipped. Fertile stamens 4, or only 2. Fruit fleshy, the flesh at

length falling away in 2 valves ; the inner part woody, terminated by a beak,

which at length splits into 2 hooked horns, and opens at the apex between the

horns, imperfectly 5-celled, owing to the divergence of the two plates of eacl

placenta, leaving a space in the centre, Avhile by reaching and cohering with

the walls of the fruit they form 4 other cells. Seeds several, wingless, with a

thick roughened coat.— Low branching annuals, clammy-pubescent, exhaling

a heavy odor , stems thickish ; leaves simple, rounded ; flowers racemed, large.

(Dedicated to Prof. John Martyn, of Cambridge, England.)

1. M. proboscidea, Glox. Leaves heart-shaped, oblique, entire or un-

dulate, the upper alternate ; corolla dull white or purplish, or spotted with yel-

low and purple ; endocarp of the fruit crested on one side, long-beaked.—
Banks of the Mississippi and its lower tributaries, from S. Ind., 111., and Iowa,

to northern Mexico. Also cultivated and naturalized farther north.

Order 80. ACANTHACE.^. (Acanthus Family.)

Chiefly herbs, ivith opposite simple leaves, didynamous or diandrous sta-

mens, inserted on the tube of the more or less 2-lipped corolla, the lobes of

which are convolute or imbricated in the bud ; fruit a 2-celled and few- (4 -

120 seeded capsule : seeds anatropous, ivithout albumen, usually flat ajid
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supported hy hooked projections of the placentce (retinacula).— Flowers

commonly much bracted. Calyx 5-cleft. Style thread-form ; stigma

simple or 2-eleft. Pod loculicidal, usually flattened contrary to the valves

and partition. Cotyledons broad and flat.— Mucilaginous and slightly

bitter, not noxious. A large family in the warmer parts of the world

;

represented in gardens by Thunbergia, which differs from the rest by

the globular pod and seeds, the latter not on hooks.

* Corolla not obviouslj' bilabiate, the 5 lobes broad and roundish, spreading ; stamens 4

1. Calophanes. Calyx-lobes long-filiform. Capsule 2- 4-seeded.

2. Riiellia. Calyx-lobes mostly linear or lanceolate. Capsule 6- 20-seeded.

* * Corolla bilabiate, upper lip erect and concave, lower spreading ; stamens 2.

S. Dianthera. Capsule obovate, flattened, 4-seeded.

1. CALOPHANES, Don.

Calyx deeply 5-cleft or parted ; its lobes elongated setaceous-acuminate or

aristiform. Corolla funnel-form, with ample limb, convolute in the bud. Sta-

mens 4, the anthers mucronate or sometimes aristate at base. Ovules a single

pair in each cell. Capsule oblong-linear, 2 - 4-seeded.— Low branching per-

ennials, pubescent or hirsute, with proportionally large axillary nearly sessile

flowers (solitary or few), and blue corolla. (Name from Ka\6s, beautiful, and

(paivoo, to apj>ear.)

1. C. Oblongifolia, Don. Stems usually erect and simple, l-\° high;

leaves from narrowly oblong to oval, very obtuse, sessile (1' long or less) ; co-

rolla blue, sometimes purple-dotted or mottled, seldom I'loug; calyx-lobes

nearly distinct, filiform-setaceous, hirsute.— Pine-barrens, S. Va. to Fla.

2. RUELLIA, Plumier.

Calyx 5-parted. Corolla funnel-form, with spreading ample border, convo-

lute in the bud. Stamens 4, the cells of the somewhat arrow-shaped anthers

parallel and nearly equal. Capsule narrow, in our species somewhat flattened,

contracted and seedless at the base, above 8- 12-seeded. Seeds with a muci-

laginous coat, when wet exhibiting under the microscope innumerable taper-

ing short bristles, their walls marked with rings or spirals.— Perennials, with

rather large and showy blue or purple flowers, mostly in axillary clusters,

sometimes also with small flowers precociously close-fertilized in the bud. Ca
lyx often 2-bracteolate. (Named for the early herbalist, John Ruelle.)

1. R. eiliosa, Pursh. Hirsute wdth soft whitish hairs (1 -3° high) ; leavet

nearly sessile, oval or ovate-oblong (1-2' long) ; flowers 1-3 and almost sessile

in the axils; tube of the corolla (1 - 1|' long) fully twice the length of the seta-

ceous calyx-lobes ; the throat short.— Dry ground, Mich, to Minn., south to

Fla. and La. June -Sept.— Var. AMBfouA, Gray. Sparingly hirsute-pu])es-

cent or glabrate ; leaves ovate-oblong, usually short-petioled, larger ; tube of

corolla little exceeding the hardly hirsute calyx.— Va. and Ky. to Ala. Ap-

pearing like a hybrid with the next.

2. R. Strepens, L. Glabrous or sparinyly pidicsceut (1 -4° high) ; leava

narrou-ed at base into a petiole, ovate, obovate, or mostly ol)long (2^-5' long;

,

tube of the corolla (about V long) little longer than the dilated portion, sligntly
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Ixceeding the lanceolate or linear calyx4ohes.— Rich soil, Penn. to Wise, south

ko Fla. aud Tex. July - ISept.— Var. cleistAntha, Gray. Leaves commonly
Narrower aud obloug ; flowers for most of the season cleistogamous.— Com-
mon with the ordinary form.

3. DIANTHERA, Gronov. Water-Willow.

Calyx 5-parted. Corolla deeply 2-lipped ; the upper lip erect, notched ; the

lower spreading, 3-parted, external in the bud. Stamens 2 ; anthers 2-celled,

the cells separated and somewhat unequal. Capsule obovate, flattened, con-

tracted at l)ase into a short stalk, 4-seeded.— Perennial herbs, growing in

water or wet places, with entire leaves, and purplish flowers in axillary pe

duncled spikes or heads. (Name formed of 5ts, </owWe, and avdripd, anther

,

the separated cells giving the appearance of two anthers on each filament.)

1. D. Americana, L. Stem 1-3° high; leaves linear-lanceolate, elon-

gated ; spikes oblong, dense, long-peduncled ; corolla 4 - 5" long.— In water,

N. W. Vt. to Wise, south to S. C. and Tex. July - Sept.

Order 81. VERBENACE^. (Vervaix Family.)

Herbs or shrubs, luith opposite leaves, more or less 2-lipped or irregular

corolla, and didynamous stamens, the 2-A^-celled (in Phryma 1-celIed)

fruit dry or drupaceous, usually splitting ivhen ripe into as many 1-seeded

indehiscent nutlets; differing from the following order in the ovary not

being 4-Iobed, the style therefore terminal, and the plants seldom aro-

matic or furnishing a volatile oil. — Seeds with a straight embryo and
little or no albumen. — A large order in the warmer parts of the world,

sparingly represented in cool regions.

Tribe I. VERBENE.^. Ovary 2 -4-celled, with an erect anatropous ovule In each cell.

1. Verbena. Flowers in spikes or heads. Calyx tubular. Fruit splitting into 4 nutlets.

2. L,ippia. Flowers in spikes or heads. Calj'x short, 2-cleft. Fruit splitting into 2 nutlets.

3. Callicarpa. Flowers in axillary cymes. Calyx short. Fruit berry-like, with 4 nutlets.

Tribe II. PHRYME^. Ovary 1-celled ; ovule erect, orthotropous.

4. Phryma. Flowers in slender spikes. Calyx cyhndrical, 2-lipped. Fruit an achene.

1. VERBENA, Toum. Vervain.

Calyx tubular, 5-toothed, one of the teeth often shorter than tne others.

Corolla tubular, often curved, salver-form ; the border somewliat unequally 5-

cleft. Stamens included ; the upper pair occasionally witliout anthers. Style

slender; stigma mostly 2-lobed. Fruit splitting into 4 seed-like nutlets.

—

Flowers sessile, in single or often panicled spikes, bracted
;
produced all sum-

mer. (The Latin name for any sacred herb; derivation obscure.) — The spe-

cies present numerous spontaneous hybrids.

§ 1. Anthers not appendaged ; flowers small, in narrow spikes.

* Spikes filiform, icith flowers or at least fruits scattered, naked, the inconspic-

tious bracts shorter than the calyx.

V. officinXlis, L. (European V.) Annual, glabrous or nearly so,

loosely branched (1-3° high); leaves pinnatifld or 3-rleft, ohlong-lanceolate,
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sessile, smooth above, the lobes cut and toothed ; spikes panicled
; flowers pur-

plish, very small.— Koadsides and old fields, N. J. to 5linu., south to Tex.,

and Avestward. (Nat. from Eu.)

1. V. urticaefolia, L. (White V.) Perennial, from minutely pubes-

cent to almost glabrous, rather tall (3 -5° high); leaves oval or oblong-ovate,

acute, coarsely serrate, peiioled ; spikes at length much elongated, loosely pan-

icled; Howers very small, zt'A^Ve.^- Waste or open grounds. (Trop, Am.)

* * Spikes thicker or densely flowered ; the fruits crowded, mostly overlapping

each other; bracts inconspicuous, not exceeding the flowers ; perennial.

2. V. angUStifolia, Michx. Low (6-18' high), often simple; leaves

narrowly lanceolate, tapering to the base, sessile, roughish, slightly toothed;

spikes few or single ; the purple flowers crowded, larger than in the next.—
Dry or sandy ground, Mass. to Minn., south to Fla. and Ark.

3. V. hastata, L. (Blue Vervain.) Tall (4-6^ high); leaves lanceo-

late or oblong-lanceolate, taper-pointed, cut-serrate, petioled, the lower often lobed

and sometimes halberd-shaped at base ; spikes linear, erect, corymbed or pani-

cled ; flowers blue.— Waste grounds and roadsides ; common.

4. V. Stricta, Vent. (Hoary V.) Downy with soft whitish hairs, erect,

simple or branched (1-2° high); leaves sessile, obovate or oblong, serrate;

spikes thick, somewhat clustered, hairy ; flowers rather large, purple.— Barrens

and prairies, Ohio to S. Dak., south to Tex. and N. Max.

* * * Spikes thick, sessile and leafy-bracted ; annual.

5. V. braeteosa, Michx. Widely spreading or procumbent, hairy ; leaves

wedge-lanceolate, cut-pinnatifid or 3-cleft, short-petioled ; spikes single, re-

motely flowered ; bracts large, the lower pinuatifid, longer than the small purple

flowers. — Prairies and waste grounds, Ohio to Minn., south and westward.

§2. Anthers of the longer stamens glandular-tipped ; flowers showy, from de-

pressed-capitate becoming spicate.

6. V. bipinnatiflda, Xutt. Hispid-hirsute, i-l° high; leaves (U-4'
long) bipinnately parted, or 3-parted into more or less bipinnatifid divisions,

the lobes commonly linear or broader; bracts mostly surpassing the calyx;

limb of bluish-purple or lilac corolla 4 - 5" broad.— Plains and prairies, Kan.

t-o Ark. and Tex., and westward.

7. V. Aubletia, L. Slender, 1° high ov less, soft-pubescent orglabrate;

leaves (1 -2' long) ovate or ovate-oblong in outline, with a wedge-shaped base, in-

cisely lobed and toothed, often more deeply 3-cleft ; bracts shorter than or equal

ling the calyx; limb of reddish-purple or lilac (rarely white) corolla 6-8"

broad.— Open woods and prairies, Ind. and 111. to Pla., Ark., and N. Mex.

2. LIPPIA, II oust.

Calyx short, often flattened, 2-4-toothed, or 2-lipped. Corolla 2lipped

.

upper lip notched, the lower .much larger, 3-lobed. Stamens included. Style

slender ; stigma obliquely capitate. Fruit 2-celled, 2-seeded. (Dedicated to

Augustus LippI, an Italian naturalist and traveller.)

1. L. lanceolata, Michx. (Fog-fruit.) Creeping extensively, roughish,

green ; leaves ohianceolate or icedge-spatulate, serrate above
;
peduncles axillary,

slender, exceeding the leaves, bearing solitary closely bracted heads of bluish-
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white flowers ; bracts mucronate or pointless.— River-banks, E. Penn. to Minn.,

south to Fla. and Tex. July - Sept.

2. L. cuneifolia, Steud. Diffusely branched from a woody base, pra

cumbent {not creeping), minutely canescent throughout; leaves rigid, cuneate

linear, incisely 2-6-toothed above the middle; peduncles axillary, mostly

shorter than the leaves ; bracts rigid, broadly cuneate, abruptly acuminate ; corolla

white (^).— Plains, W. Nebc to central Kan. and Arizona.

3. CALLICARPA, L.

Calyx 4 - 5-toothed, short. Corolla tubular bell-shaped, 4-5-lobed, nearly

regular. Stamens 4, nearly equal, exserted ; anthers opening at the apex. Style

slender, thickened upward. Fruit a small berry-like drupe, with 4 nutlets.—
Shrubs, with scurfy pubescence, and small flowers in axillary cymes. (Name
formed of kclWos, beauty, and Kapiros, fruit.)

1. C. Americana, L. (French Mulberry.) Leaves ovate-oblong with

a tapering base, acuminate, toothed, whitish beneath; cymes many-flowered;

calyx obscurely 4-toothed ; corolla bluish; fruit violet-color.— Rich soil, Va.

to Tex., thence north to Mo. May- July.

4. PHRYMA, L. Lopseed.

Calyx cylindrical, 2-lipped ; the upper lip of 3 bristle-awl-shaped teeth ; the

lower shorter, 2-toothed. Corolla 2-lipped ; upper lip notched ; the lower much
larger, 3-lubed. Stamens included. Style slender ; stigma 2-lobed. Fruit dry,

in the bottom of the calyx, oblong, 1-celled and 1-seeded. Seed orthotropous.

Cotyledons convolute round their axis.— A perennial herb, with slender branch-

ing stems, and coarsely toothed ovate leaves, the lower long-petioled ; the small

opposite flowers in elongated and slender terminal spikes, strictly reflexed in

fruit. Corolla purplish or rose-color. (Derivation of the name unknown.)

1. P. Leptostachya, L. Plant 2-3° high; leaves 3-5' long, thin;

calyx strongly ribbed and closed in fruit, the long slender teeth hooked at the

tip.— Moist and open woods, common. (E. Asia.)

Order 82. LABIAT^E. (Mint Family.)

Chiefly herbs, ivith square stems, opposite aromatic leaves, more or less 2-

lipped corolla, didynamous or cUandrous stamens, and a deeply A-lobed ovary,

whichforms infruit 4 little seed-like nutlets or achenes^ surrounding the base

of the single style in the bottom of the persistent calyx, each filed with a sin-

gle erect seed.— Xutlets smooth or barely roughish and fixed by their

base, except in the first tribe. Albumen mostly none. Embryo straight

(except in Scutellaria) ; radicle at the base of the fruit. Upper lip of

the corolla 2-lobed or sometimes entire; the lower 3-lobed. Stamens*

inserted on the tube of the corolla. Style 2-lobed at the apex. Flowers

axillary, chiefly in cymose clusters, these often aggregated in terminal

spikes or racemes. Foliage mostly dotted with small glands containing a

volatile oil, upon which depends the warmth and aroma of the plants of

this large and well-known family.

16
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I. Nutlets rugose-reticulated, attached obliquely or ventrally ; ovary merelj

4-lobed.

Tribe I. AJUGOIDE^. Stamens 4, asceuding and parallel, mostly exserted from

tlie upper side of the corolla. Calyx 5- 10-nerved.

* Limb of corolla merely oblique, of 5 nearly equal and similar lobes.

1. Trichostema. Corolla-lobes all declined. Calyx oblique. Stamens exserted.

2. Isanthus. Calyx bell-shaped. Corolla small, the lobes spreadmg. Stamens included.

* Limb of corolla irregular, seemingly unilabiate, the upper lip being either split dowL

or very short ; stamens exserted from the cleft.

3. Teucrium. Corolla deeply cleft between the 2 small lobes of the upper lip.

4. Ajuga. Corolla with a very short and as if truncate upper lip.

II. Nutlets smooth or granulate ; scar basal, small ; ovary deeply 4-parted.

Tribe II. SATUKEINE.(E. Upper pair of stamens shorter or wanting ; anthers 2-

celled. Upper lip of corolla not galeate or concave.

* Flowers in loose terminal panicled racemes ; calyx 2-lipped, enlar^^ed and declined in fruit.

5. Collinsonia. Lower lobe of corolla fimbriate, much the largest. Stamens 2.

6. Ferilla. Corolla short, the lower lobe little larger. Stamens 4, included.

* * Flowers in more or less crowded clusters or whorls, axillary or spicate.

t- Corolla not evidently 2-lipped, but almost equally 4-lobed, small. Stamens erect, distant.

7. Mentha. Fertile stamens 4, nearly equal.

8. Liycopus. Fertile stamens 2. and often 2 sterile filaments without anthers.

-t~ (- ^oroUa more or less 2-lipped.

*+ Stamens distant and straight, often divergent, never convergent nor curved.

= Stamens 2, with or without rudiments of the upper pair.

9. Cunila. Calyx very hairy in the throat, equally 5-toothed. Corolla small.

= = Stamens 4 ; calyx 10 - l-S-nerved, and hairy in the throat (except n. 10).

10. Hyssopus. Calyx tubular, 15-nerved, equally 5-toothed. Stamens exserted.

11. Pycnantliemum. Calyx ovate or short-tubular, equally 5-toothed or somewhat 2-

lipped. Flowers in dense heads or clusters.

12. Origanum. Calyx ovate-bell-shaped, 5-toothed. Spikes with large colored bracts.

13. Thymus. Calyx ovate, nodding in fruit, 2-lipped. Bracts minute 5 leaves very small.

H- ** Stamens (often 2 only in n. 16) a!-:cending or arcuate, often more or less converging (or

ascending parallel under the erect upper lip in n. 14 and 15).

14. Satureia. Calyx bell-shaped, 10-nerved, naked in the throat, equally 5-toothed.

15. Calamintha. Calyx tubular, often hairy in the throat, 13-nerved, 2-lipped. Tube of

corolla straight.

16. Melissa. Calyx tubular-bell-shaped, flattish on the upper side. Corolla curved upward,

17. Hedeoma. Calyx gibbous on the lower side, hairy in the throat. Flowers loose.

Tribe III. MONARDE.<E. Stamens 2, ascending and parallel ; anthers apparently or

really 1-celled. Corolla strongly 2-lipped.

18. Salvia. Calyx 2-lipped. Anthers with a long connective astride the filament, bearing

a linear cell at the upper end, and none or an imperfect cell on the lower.

19. Monarda. Calyx tubular and elongated, equally 5-toothed. Anthers of 2 cells con

fluent into one, the connective inconspicuous.

20. Blephilia. Calyx ovate-tubular, 2-lipped. Anthers as in the last.

Tribe IV. NEPETE^. Stamens 4, the upper (inner) pair longer than the lower,

ascending or diverging. Corolla 2-lipped ; the upper lip concave or arched, the lowef

spreading. Calyx mostly 15-nerved.

* Anthers not approximate in pairs ; their cells parallel or nearly so.

21. liophanthus. Stamens divergent, exserted ; upper pair declined, lower ascending.

22 Cedronella. Stamens all ascending, not exceeding the lip of the corolla.
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* * Anthers more or less approximate in pairs ; their cells divaricate or divergent j filaments

ascending, not exserted.

23. Nepeta. Calyx more or less curved, equally 5-toothed.

^2^. Dracocephaliiin. Calyx straight, the upper tooth much the larger.

Tribe v. SCUTELLAKINE-^E. Stamens 4, ascending and parallel. Calyx bilabiate,

closed in fruit ; tlie rounded lips entire. Corolla bilabiate, the upper lip arched

25. Scutellaria. Calyx with a helmet-like projection on the upper side.

Tribe VI. STACHYDE^. Stamens 4, parallel and ascending under the galeate or

concave upper lip, the lower (outer) pair longer (except in n. 31, 32). Calyx 5-10-

nerved, not 2-lii)ped (except in n. 26).

* Calyx reticulate-veiny, deeply bilabiate, closed in fruit.

26. Bruuella. Calyx nerved and veiny ; upper lip flat, 3-toothed, the lower 2-cleft

# * Calyx thin, inflated in fruit, obscurely nerved, 3-5-lobed, open.

27. Physostegia. Calyx 5-toothed or 5-lobed. Anther-cells parallel.

28. Syiiandra. Calyx almost equally 4-lobed ! Anther-cells widely divergent.

* * * Calyx of firmer texture, distinctly 5-10-nerved or striate, 5 - 10-toothed.

•*- Stamens included in the short corolla-tube, its up]ier lip merely concave.

29. Marrubium. Calyx tubular, 5-10-nerved, and with 5 or 10 awl-shaped teeth.

t- •(- Stamens ascending under the galeate upper lip of the corolla.

*+ Stamens not deflexed after anthesis ; naturalized from the Old World.

30. Ballota. Calyx somewhat funnel-form, expanding above into a spreading 5-toothed

border. Nutlets roundish at top. Upper lip of the corolla erect.

31. Phlomis. Calyx tubular, the 5 teeth abruptly awned. Upper liji of the corolla arched.

32. Liconurus. Calyx top-shaped, the rigid spiny-pointed teeth soon spreading. Nutlets

truncate and acutely 3-angled at top. Leaves cleft or incised.

33. Iianiium. Calyx-teeth not spiny-pointed. Nutlets sharply 3-angled, truncate.

34. Galeopsis. Calyx tubular-bell-shaped ; the 5 teeth spiny-pointed. Anthers trans-

versely 2-valved, the smaller valve ciliate.

^ •«• Stamens often deflexed or contorted after anthesis.

35. Stachys. Calyx tubular-bell-shaped, equally 5-toothed or the 2 upper teeth united into

one. Nutlets rounded at top.

1. TRICHOSTEMA, L. Blue Curls.

Calyx bell-shaped, oblique, deeply 5-cleft; the 3 upper teeth elonf>;ated and

partly united, the 2 lower very short. Corolla 5-lobed ; tlie lobes narrowly ob-

long, declined, nearly equal in length ; the 3 lower more or less united. Sta-

mens 4, with very long capillary filaments, exserted much beyond the corolla,

curved ; anther-cells divergent and at length confluent.— Low annuals, some

what clammy-glandular and balsamic, branched, with entire leaves, and mostly

solitary 1 -flowered pedicels terminating the branches, becoming lateral by the

production of axillary branchlets, and the flower appearing to be reversed,

namely, the short teeth of the calyx upward, etc. Corolla blue, varying to

pink, rarely white, small; in summer and autumn. (Name composed of 6p(^,

hair, and arrjina, stamen, from the capillary filaments.)

1. T, dichotomum, L. (Bastard Pennyroyal.) Viscid Avith rather

minute pubescence ; leaves lance-oblong or rhombic-lanceolate, rarely lance-linear,

short-petioled.— Sandy fields, E. Mass. to Ky., south to Fla. and Tex.

2. T. lineare, Nutt. Pubemlent, more slender and less forked ; leaves

linear, nearly smooth.—Conn, to La., near the coast; in sandy ground.
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2. ISANTHUS, Michx. False Pennyroyal.

Calyx bell-shaped, 5-lobed, equal, enlarged in fruit. Corolla little longei

than the calyx ; the border bell-shaped, with 5 nearly equal and obovate spread-

ing lobes. IStameus 4, slightly didynamous, iucurved-ascending, scarcely ex-

ceeding the corolla.— A low, much branched annual, clammy-pubescent, with

nearly entire lance-oblong 3-nerved leaves, and small pale blue flowers on

axillary 1-3-flowered peduncles. (Name from ia-os, erjiuil, and &i/6os, Jiower

referring to the almost regular corolla.)

1. I. cseruleus, Michx. Corolla 2-3" long, little exceeding the calyx.

-Dry or sterile ground, Maine to 111., Minn., and southward. July, August.

3. TEUCRIUM, Tourn. Germander.

Calyx 5-toothed. Corolla with the 4 upper lobes nearly equal, oblong, turned

forward, so that there seems to be no upper lip ; the lower lobe much larger.

Stamens 4, exserted from the deep cleft between the 2 upper lobes of the co-

rolla; anther-cells confluent. (Named for Teiicer, king of Troy.)

1. T. Canadense, L. (American Germander. AVood Sage.) I'er-

ennial, downy, erect (1-3° high) ; leaves ovate-lanceolate, serrate, rounded at

base, short-petioled, hoary underneath, the floral scarcely longer than the ob-

lique unequally-toothed calyx ; whorls about 6-flowered, crowded in a long and

simple wand-like spike ; calyx canescent, the 3 upper lobes very obtuse or the

middle one acutish ; corolla purple, rose, or sometimes cream-color (6" long).

— Low grounds; not rare. July -Sept.

2. T. OCCidentale, Gray. Loos.ely pubescent; calyx viUous icith viscid

hairs, the upper lobes acute or middle one acuminate ; corolla 4 -.5''' long; other-

wise like the last.—A western form, from Neb. southwestward, and extending

eastward (Out., and near Philadelphia).

4. AJUGA, L.

Calyx 5-toothed. Corolla with very short and as if truncate upper lip ; the

large and spreading lower lip with the middle lobe emarginate or 2-cleft. Sta-

mens as in Teucrium, but anther-cells less confluent. (From a- privative, and
(^vyov (Latin jugum), yoke, from the seeming absence of a yoke-fellow to the

lower lip of the corolla.)

A. REi'TANS, L. Perennial, about 1° high, Avith copious creeping stolons;

leaves obovate or spatulate, sometimes sinuate, the cauline sessile, the floral

approximate, subtending several sessile blue flowers.— Naturalized near Saco.

Maine, Montreal, etc. (Eu., N. Asia.)

5. COLLINSONIA, L. Horse-Balm.

Calyx ovate, enlarged and declined in fruit, 2-lipped ; upper lip truncate and

flattened, 3-toothed, the lower 2-cleft. Corolla elongated, expanded at tlie throat

somewhat 2-lipped, the tube with a bearded ring witliin ; the 4 upper lobes

nearly equal, hut the lower much larger and longer, pendent, toothed or lacer-

ate-fringed. Stamens 2 (sometimes 4, the upper pair shorter), much exserted,

diverging ; anther-cells divergent. — Strong-scented perennials, with large

ovate leaves, and yelloAvish flowers on slender pedicels, in loose and jjanicled

terminal racemes. (Named in honor of Peter CoUinson, a well-known patron

of science and correspondent of Linmeus. who introduced it into England.)
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1. C. Canadensis, L. (Rich-weed. Stone-root.) Nearly smooth
(1-3° high); leaves serrate, poiuted, petioled (3-6' loug)

;
panicle loose;

corolla 8-9" long, lemon-scented; stamens 2. — Kich moist woods, N. Bruns-

wick to Wise, south to Fla. and Mo. July - Sept.

6. PERILLA, L.

Calyx as in Collinsonia. Corolla-tube included, the limb 5-cleft; lower lobe
a little larger. Stamens 4, included, erect, distant.— Coarse aromatic annual,
with small flowers in panicled and axillary racemes. (A Greek and Latin
proper name.)

P. ocYMOiDES, L. Erect, branching, 2-3° high; leaves ovate, coarsely
tootiied ; flowers white.— About dwellings and roadsides, S. 111. (Schneck.)
(Adv. from E. Asia.)

7. MENTHA, Tourn. Mint.

Calyx bell-shaped or tubular, 5-toothed, equal or nearly so. Corolla with a

short included tube ; the bell-shaped border somewhat equally 4-cleft ; the upper

lobe broadest, entire or notched. Stamens 4, equal, erect, distant.— r)dorous

perennial herbs ; the small flowers mostly in close clusters, forming axillary

capitate whorls, sometimes approximated in interrupted spikes, produced in

summer, of two sorts as to the fertility of the stamens in must species. Corolla

pale purple or whitish. Species mostly adventive or naturalized from Europe,

with many hybrids. {Miwdr] of Theophrastus, from a Nymph of that name,

fabled to have been changed into Mint by Proserpine.)

* Spikes narrow and leajless, densely croicded ; leaves sessile or nearly so.

M. SYLVESTRis, L. (HoRSE MiXT of Eu.) Finel
ij
pubesceut Or canesceiH

;

leaves ovate-oblong to ohlong-lanceolate , acute, sharply serrate, often glabrous

above; spikes rather slender, ca«esc'e«</// pubescent.— Roadsides, etc., Penn.

—

Var. ALOPECUROiDEs, Baker. Leaves larger, more nearly sessile, broadly

oval and obtuse, often subcordate, coarsely serrate, more veiny, but not rugose

;

approaching the next. — Penn. and N. J.

M. rotuxdif6lia, L. Soft-hairy or downy; leaves broadly elliptical to

round-ovate and somewhat heart-shaped, ruc/ose, crenate-toothed ; spikes slen-

der, not canescent.— Atlantic States, at a few stations, Maine to Tex.

M. vfRiDis, L. (Spearmint.) Nearly smooth ; leaves oblong- or ovate-lan-

ceolate, unequally serrate ; bracts linear-lanceolate and subulate, conspicuous.
— Wet places ; in all cultivated districts.

* * Flowers pedicellate, less crowded, in interrupted leafless spikes, or some in

the upper axils ; leaves petioled.

M. PIPERITA, L. (Peppermint.) Glabrous (somewhat hairy in var. subhir
st^TA),very pungent-tasted; leaves ovate-oblong to oblong-lanceolate, acute,

sharply serrate ; spikes narrow, loose. — Along brooks, escaped everywhere.

M. aquAtica, L. (Water Mint.) Pubescent or smoothish; leaves ovate

or round-ovate ; flowers in a terminal globular or interrupted and oblong head,

often with one or more clusters in the axils of the upper leaves ; calyx and
usually the pedicels hairy. The common form has the stems hairy doicmvard.
— Wet places, N. Eng. to Del. ; rare. — Var. CRfsPA^ Beuth., is a glabrous or

glabrate form, with lacerate-dentate and crisped leaves. — Ditches, N. J., etc.

* * * Flowers in globidar whorls or clusters, all in the axils of the leaves, the up-

permost axils not floicer-bearing ; leaves more or less petioled, toothed.

M. SATIVA, L. (Whorled MiNT.) Stem hairy dowmcard ; leaves ovate

sharply serrate; calyx oblong-cylindrical with very slender teeth.— Waste
damp places, Mass. to Penn. ; not common. Passes into the next^
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M. ARVExsis, L. (Corn Mint.) Lower and smaller-leaved than the last,

leaves obtusely serrate; calyx bell-shaped, the teeth short and broader.— Moist
fields, X. Eng., etc. ; rare.

1. M. Canadensis, L. (Wild Mint.) Leaves varying from ovate-

oblong to lanceolate, tapering to both ends ; calyx oblong-bell-shaped, the teeth

rather short ; hairs on the stem not conspicuously reflexed. The commoner

form is more or less hairy, and has nearly the odor of Pennyroyal.—Wet
places, through the northern U. States across the continent, and northward.

Var. glabrata, Benth. Leaves and stems almost glabrous, the former

sometimes very short-petioled ; scent sweeter, as of JMonarda.— Similar range=

8. LYCOPUS, Tourn. Water Horehound.

Calyx bell-shaped, 4- 5-toothed, naked in the throat. Corolla bell-shaped,

scarcely longer than the calyx, nearly equally 4-lobed. Stamens 2, distant

;

the upper pair either sterile rudiments or wanting. Nutlets with thickened

margins.— Perennial low herbs, glabrous or puberulent, resembling Mints,

wath sharply toothed or pinnatifid leaves, the floral ones similar and much

longer than the dense axillary wliorls of small mostly white flowers ; in sum-

mer. (Name compounded of Kvkos, a wolf, and irovs,foot, from some fancied

likeness in the leaves.)

* Stoloniferous, the long filiform, runners often tuberiferous ; leaves only serrate.

•t- Calijx-teeth usualhj 4, barely acutish, shorter than the mature nutlets.

1. L. VirginicUS, L. (Bugle-weed.) Stem obtusely 4-angled (6'- 2*^

high) ; leaves oblong or ovate-lanceolate, toothed, entire toward the base, acu

miuate at both ends, short-petioled ; calyx-teeth ovate.— Shady moist places,

Lab. to Fla., Mo., and northwestward across the continent.

•I- -t- Calyx-teeth usually 5, very acute, longer than the nutlets.

++ Bracts minute ; corolla twice as long as the calyx.

2. L. sessilifolius, Gray. Stem rather acutely 4-angled ; leaves closely

sessile, ovate or lanceolate-obloug (1 - 2' long), sparsely sharply serrate ; calyx-

teeth subulate, rigid. (L. Europaeus, var. sessilifolius, Gray, Man.) — Pine

barrens of N. J. to Cape Cod, Mass. (Deane).

3. L. rubellus, Moench. Stem rather obtusely 4-angled ; leaves petioled,

ovate-oblong or oblong-lanceolate, sharply serrate in the middle, attenuate-acu-

minate at both ends (3' long) ; calyx-teeth triangular-subulate, not rigid-pointed.

(L. Europaeus, var. integrifolius. Gray.)— Penn. to Minn., and southward.

-t-t- ++ Outer bracts conspicuous ; corolla hardly exceeding the calyx.

4. L. lucidus, Turcz., var. Americanus, Gray. Stem strict, stout,

2-3° high; leaves lanceolate and oblong-lanceolate (2 -4' long), acute or acu-

minate, very sharply and coarsely serrate, sessile or nearly so ; calyx-teeth

attenuate-subulate.— Sask. and Minn, to Kan., thence west to Calif.

* * Not stoloniferous ; leaves incised or pinnatifid.

5. L. sinuatus, Ell. Stem erect, 1-3° high, acutely 4-angled; leaves

oblong or lanceolate (1-^-2' long), acuminate, irregularly incised or laciniate-

pinnatifid, or some of the upper merely sinuate, tapering to a slender petiole;

calyx-teeth short-cuspidate ; sterile filaments slender, conspicuous, with glob-

ular or spatnlate tips. (L. Europaeus, var. sinuatus. Gray.) — Common.
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9. CUNILA, L. Dittany.

Calyx ovate-tubular, equally 5-toothed, very hairy in the throat. Corolla 2

lipped ; upper lip erect, tiattish, mostly notched ; the lower spreading, 3-cleft

Stamens 2, erect, exserted, distant ; sterile filaments short, minute.— Peren

nials, with small white or purplish flowers, in corymbed cymes or clusters

{An ancient Latin name, of unknown origin.)

1. C. Mariana, L. (Common Dittany.) Stems tufted, corymboselji

much branched (1° high) ; leaves smooth, ovate, serrate, rounded or heart-

shaped at base, nearly sessile, dotted (1' long) ; cymes peduucled; calyx stri

ate.— Dry hills, southern N. Y. to S. Ind., south to Ga. and Ark.

10. HYSSOPUS, Tourn. Hyssop.

Calyx tubular, 15-nerved, equally 5-toothed, naked in the tliroat. Corolla
short, 2-lipped ; upper lip erect, flat, obscurely notched, the lower 3-cleft, with
the middle lobe larger and 2-cleft. Stamens 4, exserted, diverging.— Peren-
nial herb, with wand-like simple branches, lanceolate or linear entire leaves, and
blue-purple flowers in small clusters, crowded in a spike. (The ancient name.)

H. OFFICINALIS, L.— Roadsides, etc., sparingly escaped from gardens.
(Adv. from Eu.)

11. PYCNANTHEMUM, Michx. Mountain Mint. Basil.

Calyx ovate-oblong or tubular, about 13-nerved, equally 5-toothed, or the

three ujjper teeth more or less united, naked in the throat. Corolla short,

more or less 2-lipped ; the upper lip straight, nearly flat, entire or slightly

notched ; the lower 3-cleft, its lobes all ovate and obtuse. Stamens 4, distant,

the lower pair rather longer ; anther-cells parallel.— Perennial upright herbs,

with a pungent mint-like flavor, corymbosely branched above, the floral leaves

often whitened ; the many-flowered whorls dense, crowded with bracts, and

usually forming terminal heads or close cymes. Corolla whitish or purplish,

the lips mostly dotted with purple. Fl. summer and early autumn.— Varies,

like the Mints, with the stamens exserted (n- included in different flowers.

(Name composed of itvkv6s, dense, and 6.vQe^ov, a blossom, from the dense

inflorescence.)

* Bracts and equal cali/x-teeth aivn-tipped, rigid, naked, as long as the corolla

;

floicers in rather dense mostly terminal heads ; leaves rigid, slightly petioled.

1. P. aristatum, Michx. Minutely hoary-puberulent (1-2° high);

leaves ovate-oblong and oblong-lanceolate, acute, sparingly denticulate-serrate

(1 -2' long), roundish at the base.— Pine barrens, N. J. to Pla. and La.

A"ar. hyssopifolium, Gray. Leaves narrowly oblong or broadly linear,

aearly entire and obtuse.— Va. to Fla.

* * Bracts and equal and similar calyx-teeth not awned.

— Leaves linear or lanceolate, nearly sessile, entire, very numerous ; capitate

glomerules small and numerous, densely cymose, imbricated with many short

oppressed rigid bracts.

2. P. lanceolatum, Pursh. Smoothish or minutely pubescent (2° high)
;

leaves lanceolate or lance-linear, obtuse at base ; heads downy ; bracts ovate or

lanceolate ; calyx-teeth short and triangular.— Dry thickets, Mass. to the

Dakotas, south to Ga. and Ark.
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3. P. linifolium, Pursh. Smoother and leaves narrower and heads lest.

downy than iu the hist; the narrower bracts and lance-awl-shaped calijx-teeth

imngently pointed.— Dry ground, Mass. to Minn., south to Fla. and Tex.

•«- •*- Leaves lanceolate to ovate, sessile or nearljj so, denticulate or entire ; heads

larger andfewer, withfewer and looser bracts.

4. P. muticum, Pers. Minutely hoary thro^ughout, or becoming almost

smooth, corymbosely much branched (1-2^° high); leaves ovate or broadly

ovate-lanceolate, varying to lanceolate, rather rigid, acute, rounded or slightly

heart-shaped at base, mostly sessile and minutely sharp-toothed, prominently

veined, green when old; the floral ones, short bracts, and triangular or ovate

calyx-teeth, hoary with a fine close down; flower-clusters very dense.— Maine

to S. 111., south to Fla. and Ark.

Var. pilosum, Gray. Hoary with loose pubescence ; leaves thinner, oblong-

lanceolate, mostly acute or acutish at base ; bracts and especially the narrower

(often somewhat unequal) calyx-teeth often villous-pubescent. (P. pilosum,

Nutt.)— Ohio to Iowa, Kan., and Ark.

5. P. leptodon, Gray. Soft-pubescent, or glabrate below, loosely branched

;

leaves membranaceous, green {1^-2' long), lanceolate or oblong-lanceolate, suh-

sessile ; clusters larger and looser, cauesceut-hirsute ; long-acuminate bracts and

calyx-teeth slender-subulate, villous-hirsute.— S. Mo. to northwestern N. C.

n- -i- H- Leaves linear- or oblong-lanceolate , short-petioled, not at all hoary ; flow-

ers in mostly terminal dense capitate clusters ; calyx hoary-pubescent.

6. P. Torreyi, Benth. Puberulent; stem strict and nearly simple (2-

3° high) ; leaves thin, linear-lanceolate, tapering to both ends (mostly 2' long

and 2-3'' wide), nearly entire ; heads small ; awl-shaped calyx-teeth and mostly

appressed Ijracts canescent,— Dry soil, southern N. Y. to Penn. and Del.

7. P. clinopodioides, Gray. Pubescent; leaves broad Iy or oblong-lan-

ceolate, sharply denticulate (sometimes entire) ; heads fewer and larger; bracts

loose.— Dry soil, southern N. Y. to E. Penn.

* * * Calyx bilabiate (3 upper teeth united), the teeth and the tips of the loose

bracts not rigid ; flowers in dense flattened glomerate cymes; leaves thin,

mostly serrate, petioled, the uppermost more or less canescent.

8. P. Tlillia, Benth. Leaves greener and loosely soft-downy, only the

floral ones whitened, otherwise resembling those of the next ; cymes dense

;

Itracts much surpassing the floivers, their long awn-like points and the awn-

pointed calyx-teeth bearded with long loose hairs.— S. Va. and N. C. to Tenn.

and Ga.

9. P. incanum, Michx. Leaves ovate-oblong, acute, remotely toothed,

dowmi above and mostly hoary with whitish wool underneath, the uppermost whit-

ened both sides ; cymes open ; bracts linear-awl-shaped and, with the calyx-teeth,

more or less awn-pointed.— N. Eng. to Out. and Ind., south to Fla. and Tex.

* * * * Calyx equally 5-toothed ; heads few, large and globose {terminal and

tn the -upper axils of the thin petioled leaves) ; bracts loose, ciliate-bearded.

10. P. montanum, Michx. Stem (1-3° high) and ovate- or oblong-

lanceolate serrate leaves glabrous ; bracts very acute or awl-pointed, the outer-

most ovate and leaf-like, the inner linear ; teeth of the tubular calyx short and

acute.~ Alleghanies, from S. Va. and Tenn. to Ga. and Ala.



LABIATiE. (MINT FAMILY.) 411

12. ORIGANUM, Tourn. Wild Marjoram.

Calyx ovate-bell-shaped, hairy in the throat, striate, 5-toothed. Tube of the
corolla about the length of the calyx, 2-lip])ed ; the upper lip rather erect and
slightly notched, the lower longer, of 3 nearly equal spreading lobes. IStaniens

4, exserted, diverging.— Perennials, with nearly entire leaves, and purplish
flowers crowded in cylindrical or oblong spikes, imbricated with colored bracts.

(An ancient Greek name, composed of 6pos, a monutai)), and yauos, delight.)

O. vulgXre, L. Upright, hairy, corymbose at the summit ; leaves peti-

oled, round-ovate ; bracts ovate, obtuse, purplish.— Roadsides, Atlantic States.

June -Oct. {Nat. from Eu.)

13. THYMUS, Tourn. Thyme.

Calyx ovate, 2-lipped, 13-nerved, hairy in the throat ; the upper lip 3-toothed,

spreading ; the lower 2-cleft, with the awl-shaped divisions ciliate. Corolla
short, slightly 2-lipped ; the upper lip straight and flattish, notched at the apex,
the lower 3-cleft. Stamens 4, straight and distant, usually exserted.— Low per-

ennials, with small and entire strongly-veined leaves, and purplish or whitish
flowers. (The ancient Greek name of the Thyme, probably from dvca, to burn
perfume, because it was used for incense.)

T. Serpvllum, L. (Creeping Thvme.) Prostrate; leaves green, flat,

ovate, entire, short-petioled ; flowers crowded at the ends of the branches. —
Old fields, E. Mass, to Penn. (Adv. from Eu.)

14. SATUREIA, Tourn. Savory.

Calyx bell-shaped, 10-nerved, equally 5-toothed, naked in the throat. Corolla
2-lipped ; the upper lip erect, flat, nearly entire, the lower 3-cleft. Stamens 4,

somewhat ascending.— Aromatic plants, with narrow entire leaves, often clus-

tered, and somewhat spiked purplish flowers. (The ancient Latin name.)

Se HORTEXsis, L. (Summer Savory.) Pubescent annual; clusters few-
flowered ; bracts small or none. — Escaping from gardens and sparingly wild
in Ohio to 111., etc. (Adv. from YjVL.)

15. CALAMINTHA, Tourn. Calamixt.

Calyx tubular, 13-nerved, mostly hairy in the throat, 2-lipped; the upper lip

3-cleft, the lower 2-cleft. Corolla with a straight tube and an inflated throat,

distinctly 2-lipped; the upper lip erect, flattish, entire or notched; the lower

spreading, 3-parted, the middle lobe usually largest. Stamens 4, mostly as-

cending ; the anthers usually approximate in pairs. — Perennials, with mostly

purplish or whitish flowers, produced all summer; inflorescence various.

(Name composed of waAo's, beautiful, and jx'.vBa, Mint.)

§ 1. Flowers loose, without long-subulate bracts; cahjx villous in the throat.

* Pubescent; peduncles short hut mostl// distinct : bracts minute.

0. Nepeta, Link. (Basil-Thvme.) Soft-hairy; stem ascending (1-3°
higli) ; leaves petioled, broadly ovate, obtuse, crenate ; corolla (3" long) twice
the length of the calyx. — Dry waste grounds, Md. to Ark. (Nat. from Eu.)

* * Glabrous or nearly so; common peduncles hardli/ an// ; pedicels 1-5, s/en-

der, the conspicuous bracts subulate-acuminate ; on wet limestone river-banks.

1. C. glabella, Benth. Smooth; stems diffuse or spreading {\- 2° long);

leaves slightly petioled, oblong or oblong-linear, narrowed at base (8'' -2' long),

sparingly toothed or nearly entire; clusters 3-5-flo\vered : corolla (purplish.

6-6'' long) fully twice the length of the calyx.— S. lud., Ky., and Tenn
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2. C. Nuttallii, Gray. Smaller ; the flowering stems more upright (5 - 9'

high), ivith 'narrower mostly entire leaves andfewer-Jlowered clusters, while sterile

runnersfrom the base bear ovate thickish leaves only 2-5" long. (C. glabella,

var. Nuttallii, Gray.)— Niagara Falls to Minn., south to Mo. and Tex.

§ 2. Floicers in sessile dense many-flowered clusters, and involucrate with con-

spicuous setaceous-subulate rigid bracts ; calyx nearly naked in the throat.

3. C. Clinop6d.ium, Benth. (Basil.) Hairy, erect (1 - 2° high) ; leaves

ovate, petioled, nearly entire ; flowers (pale purple) in globular clusters ; hairy

bracts as long as the calyx.— Borders of thickets and fields, naturalized exten-

sively, but indigenous from the Great Lakes to the Rocky Mts. (Eu., Asia.)

16. MELISSA, L. Balm.

Calyx with the upper lip flattened and 3-toothed, the lower 2-cleft. Corolla
with a recurved-ascending tube. Stamens 4, curved and conniving under the

upper lip. Otherwise nearly as Calamintha. — Clusters few-flowered, loose,

one-sided, with few and mostly ovate bracts resembling the leaves. (Name
from fxiKiaaa, a bee ; the flowers yielding abundance of honey.)

M. officinXlis, L. (Common Balm.) Upright, branching, perennial,

pubescent ; leaves broadly ovate, crenate-toothed, lemon-scented ; corolla

nearly white.— Sparingly escaped from gardens. (Nat. from Eu.)

17. HEDEOMA, Pers. Mock Pennyroyal.

Calyx ovoid or tubular, gibbous on the lower side near the base, 1.3-nerved,

bearded in the throat, 2-lipped ; upper lip 3-toothed, the lower 2-cleft. Co-

rolla 2-lipped ; upper lip erect, flat, notched at the apex, the lower spreading,

3-cleft. Fertile stamens 2 ; the upper pair reduced to sterile filaments or

wanting. — Low, odorous annuals, with small leaves, and loose axillary clus-

ters of flowers (in summer), often forming terminal leafy racemes. (Altered

from 7]5v6(rfjLoy, an ancient name of Mint, from its sweet scent.)

* Sterile filaments manifest; leaves oblong-ovdte, petioled, somewhat serrate.

1. H. pulegioides, Pers. (American Pennyroyal.) Erect, branch-

ing, hairy ; whorls few-flowered ; upper calyx-teeth triangular, the loAver

setaceous-subulate ; corolla (bluish, pubescent) scarcely exserted (2 - 3" long)

;

taste and odor nearly of the true Pennijroijal (Mentha Pulegium) of Europe.—

Common from N. Eng. to the Dakotas, and southward.

* * Sterile filaments minute or obsolete ; leaves narrow, entire, sessile or nearly so.

2. H. hispida, Pursh. Mostly low; leaves linear, crowded, almost gla-

brous, somewhat hispid-ciliate ; bracts spreading or refiexed ; upper flowers

rather crowded ; calyx-teeth all subulate, equalling the bluish corolla.— Plains,

Minn, and Dak. to ^Y. Til. and La.

3. H, Drummondi, Benth. Pubescent or pnberuUnf, a span or two

high; leaves oblong to linear ; bracts mostly erect; calyx hirsute or hispid, its

teeth at length connivent, the lower nearly tivice as long as the upper.— Cen-

tral Neb. and Kan. to Tex., and westward.

18. SALVIA, L. Sage.

Calyx 2-lipped ; upper lip 3-toothed or entire, the lower 2-cleft. Corolla

deeply 2-lipped, ringent ; upper lip straight or scythe-shaped, entire or barely
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notched, the lower spreading or pendent, 3-lobed, its middle lobe larger. Sta-

mens 2, on short filaments, jointed Avith the elongated transverse connective

one end of which, ascending under the upper lip, bears a linear 1-celled (half-)

anther, the other, usually descending, bears an imperfect or deformed (half-)

anther or none at all.— Flowers mostly large and showy, in spiked, racemed,

or panicled whorls, produced in summer. (Name from salvo, to save, in allu-

sion to the reputed healing qualities of Sage.)

* Both antlier-cells polliniferous ; leaves mostly hjratehf lohed or pinnatifid.

1. S. lyrata, L. (Lyre-leaved Sage.) Low perennial (10-20' high),

somewhat liairy ; stem nearly simple and naked ; root-leaves lyre-shaped or

sinuate-pinnatifid, sometimes almost entire ; those of the stem mostly a single

pair, smaller and narrower ; the floral oblong-linear, not longer than the ca-

lyx ; whorls loose and distant, forming an interrupted raceme ; upper lip of

the blue-purple pubescent corolla (nearly V long) short, straight, not vaulted.

— Woodlands and meadows, N. J. to 111., soutli to Fla. and Tex.

* * Lower anther-cell wanting; the sterile ends of the connectives mostly united.

-«- Calyx obscurely bilabiate ; corolla 8 - 12" long, with prominently exserted tube.

2. S. azurea, Lam., var. grandiflora, Benth. Cinereous-puberulent,

1 - .5° high ; lower leaves lanceolate or oblong, obtuse, denticulate or serrate,

tapering to a short petiole; upper narrower, often linear, entire; inflores-

cence spike-like, tomentulose-sericeous ; calyx-teeth short, the broad upper lip

entire ; corolla deep blue (varying to white).— E. Neb. to Miss., Tex., and Col.

•*-•*- Calyx deeply bilabiate; corolla 4-6" long, the tube hardly at all exserted.

3. S. lanceolata, Willd. Pubemlent or nearly glabrous, 5- 12' high;

(eaves lanceolate or linear-oblong, irregularly serrate or nearly entire, tapering

to a slender petiole; inflorescence virgate-spiciform, interrupted; upper lip

of calyx entire, lower 2-cleft ; corolla blue, 4" long, //?^/e exserted; style gla-

brous or nearly so.— Plains, Iowa and Neb. to Tex. and Ariz.

4. S. urticifolia, L. Villous-pubescent and somewhat viscid, or glabrate,

1-2° high; leaves coarsely serrate, ovate, with truncate or cuneate base decur-

rent into a winged petiole ; inflorescence racemose-spicate, of numerous distant

clusters ; calyx-lips divergent, the upper 3-toothed, lower 2-cleft ; corolla blue

and Avhite, .5-6" long, ticice the length of the calyx ; style strongly bearded.—
Woodlands, Md. to Ky., south to Ga. and La.

5. SclXrea, L. (Clary.) Villous-pubescent, viscid, stout, 2-3° high;
leaves ample, loug-petioled, ovate and cordate, creuate, rugose ; the floral

forming bracts of the s])ike, tinged with Avhite and rose-color ; corolla white
and bluish, rather large, tlie long upper lip falcate and compressed. — Es-
caped from gardens, Penn. (Nat. from Eu.)

S. VERBEXACEA, L. Pubesceut or villous, 1-2° high; leaves ovate or ob-

long, often cordate at base, mostly sinuate-incised or moderately pinnatifid,

tlie lobes crenate-tootlied, rugose ; the few cauline mostly sessile, the floral

inconspicuous; raceme interrupted; calyx reflexed after flowering; corolla

bluish, small, the upper lip nearly straight.— Sparingly seen in the Middle
States. (Nat. from Eu )

19. MONARDA, L. Horse-Mint.

Calyx tubular, elongated, 15-nerved, nearly equally .5-toothed, usually hairy

in the tliroat. Corolla elongated, with a slightly expanded throat, and a



414 LABIATE. (mint FAMILY.)

strongly 2-lipped limb ; lips linear or oblong, somewhat equal, the upper

erect, entire or slightly notched, the lower spreading, 3-lobed at the apex, its

lateral lobes ovate and obtuse, the middle one narrower and slightly notched.

Stamens 2, elongated, ascending, inserted in the throat of the corolla; anthers

linear (the divaricate cells continent at the junction).— Odorous erect herbs,

^\ ith entire or toothed leaves, and pretty large floAvers in a few whorled heads,

closely surrounded with bracts. (Dedicated to Xicolas Monardes, author of

many tracts upon medicinal and other useful plants, especially those of the

New World, in the latter half of the 16th century.)

* Stamens and sti/Ie exserted beyond the linear straight acute upper lip of the

corolla; heads solitari/ and terminal or sometimes 2 or S ; leaves acutely

more or less serrate; perennials.

H- Leaves petioled ; calyx-teeth scarcely longer than the width of the tube.

1. M. didyma, L. (Oswego Tea. Bee-Balm.) Somewhat hairy (2°

high), acutely 4-angled ; leaves ovate-lanceolate, acuminate, the Jiorul ones

and the large outer bracts tinged icith red ; calyx smooth, iiicurved, nearly naked

in the throat; corolla smooth [1' long), bright ret/, showy. — Moist woods by

streams, N. Eug. to Mich., south to Ga. in the mountains. July - Aug.

2. M. clinopodia, L. Nearly glabrous to villous-pubescent ; leaves

ovate-lanceolate and ovate; bracts whitish; calyx moderately hirsute in the

throat; corolla slightly pubescent {V long), dull white or Jiesh-colored. — Shady

places, ravines, etc.. Out. to 111., and along the mountains to Ga.

3. M. fistulosa, L. (Wild Bergamot.) Smoothish or downy, 2-5°

high; leaves ovate-lanceolate, the uppermost and outer bracts somewhat col-

ored (whitish or purplish); calyx slightly curved, very hairy in the throat;

corolla {V long or more) purple or purplish dotted, smooth or hairy.— Dry

soil, Vt. and E. Mass. to Fla., and far westward. Very variable ; the follow-

ing are the more marked forms.— Var. RtjBRA, Gray. Corolla bright crim-

son or rose-red; habit of n. 1, but upper lip of corolla villous-bearded on the

back at tip ; throat of calyx with the outer bristly hairs widely spreading.

In moist ground, Alleghany Mts.— Var. media, Gray. Corolla deep purple.

Alleghany Mts.— Var. mollis, Benth. Corolla flesh-color to lilac, glandu-

lar, its upper lip hairy outside or more bearded at the tip ; leaves paler, soft-

pubescent beneath ; throat of calyx mostly filled with dense beard, with

sometimes an outer row of bristles. Extends to Minn, and westward.

•(- -t- Leaves nearly sessile ; calyx-teeth elongated, lax ; head solitary.

4. M. Bradburiana, Beck. Leaves clothed with long soft hairs, espe

cially underneath ; the floral and the outer bracts somewhat heart-shaped,

purplish ; calyx smoothish, contracted above, very hairy in the throat, with

awl-shaped awned teeth ; corolla smoothish, bearded at the tip of the upper

lip, scarcely twice the length of the calyx, pale-purplish, the lower lip dotted

with purple.— Thickets, Ind. to Tenn. and Kan,

* * Stamens not exceeding (he falcate upper lip of the short corolla ; heads axil-

lary or interrupted spicule; leaves lanceolate or oblong, sparsely serrate,

tapering into the petiole.

5. M. punctata, L. (Horse-Mint.) Perennial, minutely doAvny

(2-3° high) ; leaves petioled, lanceolate, narrowed at base; bracts lanceolate,
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blunt, obtuse at base, sessile, yellowish and purple ; teeth of the downy calyx

short and aicnless, rigid, soon spreading; corolla nearly smooth, i/elluwish, the

upper lip spotted with purple, notched at the apex, the tul)e scarcely exceeding

the calyx. — Sandy ground, N. Y. to Minn., south to Fla. and Tex.

6. M. Citriodora, Cerv. Annual, 1-3° high; bracts narrowly oblong,

their slender aioied tips spreading or recurving; cabjx-teeth s/e?i(/e/-, at length

usually spreading; corolla white or pinkish, not spotted.— Neb. to Tex.

20. BLEPHILIA, Raf.

Calyx ovoid-tubular, 13-nerved, 2-lipped, naked in the throat ; upper lip with

3 awned teeth, the lower with 2 nearly awnless teeth. Corolla intiated in the

throat, strongly and nearly equally 2-lipped ; upper lip erect, entire, the lower

spreading, 3-cleft, its lateral lobes ovate and rounded, larger than the oblong

and notched middle one. Stamens 2, ascending, exserted (the upper pair

minute or none) ; anthers, etc., as in Monarda.— Perennial herbs, with nearly

the foliage, etc., of Monarda ; the small pale bluish purple flowers crowded

in axillary and terminal globose whorls; in summer. (Name from fi\e(pap{s,

the eyelash, in reference to the hairy-fringed bracts and calyx-teeth.)

1. B. Ciliata, Kaf. Somewhat downy (1 - 2° high) ; leaves almost sessile,

oblong-ovate, narrowed at base, whitish-downy underneath ; outer bracts ovate,

acute, colored, ciliate, as long as the calyx ; corolla hairy.— Dry open places,

Mass. to Minn., south to Ga. and Kan.

2. B. hirsuta, Beuth. Taller, hairy throughout; leaves long-petioled,

ovate, pointed, rounded or heart-shaped at base; the lower floral ones similar,

the uppermost and the bracts linear-awl-shaped, shorter than the long-haired

calyx ; corolla smoothish, pale, with darker purple spots.— Moist shady places,

Vt. to Minn., south to Ga. and E. Tex.

21. LOPHANTHUS, Benth. Giant Hyssop.

Calyx tubular-bell-shaped, 15-nerved, oblique, 5-toothed, the upper teeth

rather longer than the others. Corolla 2-lipped ; upper lip nearly erect, 2-

lobed, the lower somewhat spreading, 3-cleft, with the middle lobe crenate.

Stamens 4, exserted ; the upper pair declined, the lower and shorter pair as-

cending, so that the pairs cross; anther-cells nearly parallel. — Perennial tall

herbs, with petioled serrate leaves, and small flowers crowded in interrupted

terminal spikes; in summer. (Name from \6(pos, a crest, and ^uOos, a flower.)

1. L. nepetoides, Benth. Stem stout, 2|-6° high, sharply 4-angled,

smooth, or nearly so ; leaves ovate, somewhat pointed, coarsely crenate-toothed

(2-4' long) ; spikes 2-6' long, crowded with the ovate pointed bracts ; calijx-

teetli ovate, rather obtuse, little shorter than the pale greenish-yellow corolla. —
Borders of woods, Vt. to Minn., south to N. C. and Tex.

2. L. serophulariaefolius, Benth. Stem (obtusely 4-angled) and lower

surface of the ovate or somewhat heart-shaped acute leaves more or less pubes

cent ; calyx-teeth lanceolate, acute, shorter than the purplish corolla (spikes 4-15'

long); otherwise like the last.— Same range.

3. L. anisatUS, Benth. Smooth, but the ovate acute leaves glaucous white

underneath with minute down; calyx-teeth lanceolate, acute.— Plains, Wise, to

Minn., Neb., and westward.— Foliage with the scent of anise.
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22. CEDRONELLA, Moench.

Calyx rather obliquely 5-toothed, many-nerved. Corolla ample, expanded

at the throat, 2-lipped ; the upper lip flattish or concave, 2-lobed, the lower 3-

cleft, spreailing, the middle lobe largest. Stamens 4, ascending, the lower

pair shorter; anther-cells parallel.— Sweet-scented perennials, with pale pur-

plish flowers. (Xarae a diminutive of cedrus, the cedar-tree, from the aro-

matic leaves of C. triphylla, the Balm-of-Gilead of English gardens.)

1. C. COrdata, Benth Low, with slender runners, hairy ; leaves broadlj

heart-shaped, creuate, petioled, the floral shorter than the calyx ; whorls few-

flowered, at the summit of short ascending stems; corolla hairy inside (1-^'

long) ; stamens shorter than the upper lip.— Moist shady banks, W. Penn. to

Kj., south to the mountains of N. C. and Tenn.

23. NEPETA, L. Cat-Mint.

Calyx tubular, often incurved, obliquely 5-toothed. Corolla dilated in the

throat, 2-lipped ; the upper lip erect, rather concave, notched or 2-cleft ; the

lower spreading, 3-cleft, the middle lobe largest, either 2-lobed or entire. Sta-

mens 4, ascending under the upper lip, the lower pair shorter; anthers ap-

proximate in pairs, the cells divergent.— Perennial herbs. {The Latin name,
thought to be derived from Nepete, an Etrurian city.)

§ L Cymose dusters rather dense and mani/-Jiowered
,
fo7-ming interrupted spikes

or racemes; upper floral leaves small and bract-like.

"N. CatXria, L. (Catnip.) Downy, erect, branched ; leaves heart-shaped,

oblong, deeply crenate, whitish-downy underneath ; corolla wliitish, dotted

with purple. — Near dwellings; a very common weed. July -Sept. (Nat.

from Eu.)

§2. GLECHOMA. Leaves all alike ; the axillary clusters looselyfeiv-Jlowered.

N. Glech6ma, Benth. (Ground Ivy. Gill-over-the-Ground.) Creep-

ing and trailing ; leaves petioled, round kidney-shaped, crenate, green both

sides ; corolla thrice the length of the calyx, light blue. — Damp or shady

places, common. (Nat. from Eu.)

24. DRACOCEPHALUM, Tourn. Dragon-Head.

Calyx tubular, 13- 15-nerved, straight, 5-toothed; the upper tooth usually

much the largest. Corolla 2-lipped ; the upper lip slightly arched and notched ;

the lower spreading, 3-cleft, with its middle lobe largest and 2-cleft or notched

at the end. Stamens 4, ascending under the upper lip, the lower pair shorter

.

anthers approximate by pairs, the cells divergent.— Whorls mauy-floAvered,

mostly spiked or capitate, and with awn-toothed or fringed leafy bracts

(Name from SpaKcov, a dragon, and K€0aA^, head, alluding to the form of the

corolla in the original species.)

I. D. parviflorum, Nutt. Annual or biennial; stem erect, leafy (8-

20' high); leaves ovate-lanceolate, sharply cut-toothed, petioled; whorls

crowded in a terminal head or spike ; upper tooth of the calyx ovate, nearly

equalling the bluish small slender corolla.— Rocky or gravelly soil, northern

N. Y. to Iowa and Minn., and westward.

25. SCUTELLARIA, L. Skullcap.

Calyx bell-shaped in flower, 2-lipped ; the lips entire, closed in fruit, the np

per with a lielmet-like at length concave and enlarged appendage on the back
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(the upper sepal) ; calyx splitting to the base at maturity, the upper lip usu-

alh' falling away. Corolla Avith an elongated curved ascendicg tube, dilated

at the tliroat, 2-lipped; the upper lip arched, entire or barely notched, the lat-

eral lobes mostly connected with the upper rather than the lower lip ; the lower

lobe or lip spreading and convex, notched at the apex. Stamens 4, ascending

under the upper lip ; anthers approximate in pairs, ciliate or bearded, those of

the lower stamens 1-celled (halved), of the upper 2-celled and heart-shaped.—
Bitter perennial herbs, not aromatic, the short peduncles or pedicels chiefly

opposite, 1-flowered, often 1-sided, axillary or spiked or racemed; in summer.

(Name from scutella, a dish, in allusion to the appendage to the fruiting calyx.)

§ 1. Nutlets wingless, mostly marginless, on a low yynobase.

* Flowers small (3" long), in axillary and sometimes terminal l-sided racemes.

1. S. Iaterifl6ra, L. (Mad-dog Skullcap.) Smooth; stem upright,

much branched (1 -2° high) ; leaves lanceolate-ovate or ovate-oblong, pointed,

coarsely serrate, rounded at base, petioled (2-3' long), the lower floral ones

similar ; flowers blue, rarely white.— Wet shaded plac?s, common.

* * Flowers larger (6-12" long) in terminal single oi panicled racemes, the

Jioral leaves gradually reduced to bracts.

*- Stem-leaves ali cordate, crenate-toothed, slender-petioled ; lateral lobes of

the corolla almost equalling the short upper lip.

2. S. versicolor, Nutt. Soft hairy, the hairs of the inflorescence, etc.,

partly viscid-glandular ; stem mostly erect (1 -3° high) ; leaves ovate or round-

ovate, very veiny, rugose, the floral reduced to broadly ovate entire bracts about

equalling the glandular-hairy calyx ; racemes mostly simple; corolla bright

blue with lower side and lip whitish.— Banks of streams, Penn. to Wise,

Minn., and southward.— Var. minor, Chapm. Low, slender, and thin-leaved

;

floral leaves small.— Mountains of Va., etc.

3. S. saxatilis, Kiddell. Glabrous or slightly hairy ; stem weak, ascend-

ing (6-18' long), often producing runners, branched; leaves ovate or ovate-

oblong (1 -2' long), thin, obtuse; upper bracts oblong or ovate, small, entire;

raceme simple, loose. — Moist shaded banks, Del. to Ohio, south in the moun-

tains to Va. and Teuu.

•t- •»- Stem-leaves crenate-dentate or serrate (or nearly entire in n. 7), only the

lowest ifany cordate at base, more or less petioled ; lateral lobes of the blue

corolla shorter than the galeate upper lip.

4. S. serrata, Andrews. Green and nearly glabrous ; stem rather simple

(1-3° high), with single loosely flowered racemes; leaves serrate, acuminate

at both ends, ovate or ovate-oblong; calyx, etc., somewhat hairy; corolla V
long, narrow, its lips equal in length. — Woods, Penn. to 111. and N. C.

5. S. canescens, Nutt. Stem branched above (2-4° high), with the

panicled many-flowered racemes, flowers, and the lower surface of the ovate or

lance-ovate acute (at the base acute, obtuse, or cordate) crenate leaves whitish

ivith fine soft down, often becoming rather glabrous ; bracts oblong or lan-

ceolate; corolla 8-9'^ long.— River-banks, Ont. and Penn. to the mountains

of N. C. and N. Ala., west to Kan. and Ark.

6. S. pilosa, Michx. Pubescent with spreading hairs ; stem nearly simple

(1-3° high); leaves rather distant, crenate, oblong-ovate, obtuse vjwino- to
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loundish-ovate, tlie lower abrupt or heart-shaped at base and long-petioleaj

the upper on short margined petioles, veiny ; bracts oblong-spatulate ; racemes

short, often branched ; corolla 6" long, rather narrow, the lower lip a little shorter.

— Dry or sterile ground, southern N. Y. to Mich., south to Fla. and 'lex.

Var. hirsuta. Gray, is a large form (sometimes 3° high), more hirsute,

with larger very coarsely crenate leaves (2 -3' long).— Richer soil, Ky.

Var. ovalifolia, Benth., is a form with shorter and finer pubescence, and

narrower less a einy leaves.— N. J. to Va.

7. S. integrifolia, L. Downy all over with a minute hoariness ; stem

comnionlv simple (1-2° high) ; leaves oblong-lanceolate or linear, mostly entire^

obtuse, very short-petioled ; corolla V long, much enlarged above, the ample lips

equal in length. — Dry ground, N. Eng. to Fla. and Tex.

* * * Flowers solitary in the axils of the upper mostly sessile leaves, which re-

semble the lower ones but are occasionally reduced.

8. S. Wrightii, Gray. Firm and woody at base, not stoloniferous nor

tuberiferous, low, many-stemmed in a tuft, minutely cinereous-puberulent,

very leafy; leaves ovate or spatulate-oblong, entire, subsessile (|' long), the

upper floral shorter than the flowers; corolla pubescent (^' long), usually

violet.— Kan. to Tex.

9. S. parvula, Michx. Herbaceous; subterranean stolons moniliform-

tuberiferous ; minutely downy, dwarf (3-6' high), branched and spreading;

all but the lower leaves sessile and entire, the lowest round-ovate, the others

ovate or lance-ovate, slightly heart-shaped (6 - 8" long) ; corolla 2 - 4" long.—
Sandy banks, W. New Eng. to Minn., south to Fla. and Tex.— Var. mollis,

Gray, is more spreading, softly pubescent throughout, with larger less firm

leaves.— Sandy banks, S. 111. to Kan.

10. S. galericul^ta, L. Herbaceous ; subterranean stolons not tuberif-

erous ; smooth or a little downy, erect (1-2° high), simple; leaves ovate-

lanceolate, acute, serrate, roundish and slightly heart-shaped at base (1-2'

long) ; corolla violet-blue, 8 - 9" long, with slender tube, the large lower lip

nearly erect.— Wet shady places; common especially northward. (Eu.)

§ 2. Nutlets conspicuously winged, each raised on a slender hi so.

11. S. Iierv6sa, Pursh. Smooth, simple or branched, slender, 10-20'

high ; lower leaves roundish, the middle ovate, toothed, somewhat heart-shaped

(r long), the floral ovate-lanceolate, entire; nerve-like veins prominent be-

neath ; corolla bluish, 4" long, the lower lip exceeding the concave upper one

- Moist thickets, N. Y. to Ind., south to Va. and Mo.

26. BRUNELLA, Tourn. Self-heal.

Calyx tubular-bell-shaped, somewhat 10-nerved and reticulated-veiny, flat-

tened on the upper side, naked in the throat, closed in fruit, 2-lipped; upper

lip broad and flat, truncate, with 3 short teeth, the lower 2-cleft. Corolla as-

cending, slightly contracted at the throat and dilated at the lower side just

beneath it, 2-lipped ; upper lip erect, arched, entire ; the lower reflexed-

spreading, 3-cleft, its lateral lobes ol>long, the middle one rounded, concave,

denticulate. Stamens 4, ascending under the upper lip ; filaments 2-toothed

at the apex, the lower tooth bearing the anther; anthers approximate in pairs
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their cells diverging.— Low perennials, with nearly simple stems, and 3-liow-

ered clusters of flowers sessile in the axils of round anl brait-like membra-

naceous floral leaves, imbricated in a close spike or head. (Xame said to be

from the German braane, a disease of the throat, for which this j^l^nt was a

reputed remedy.)

1. B. vulgaris, L. (Commox Self-heal or Heal-all.) Leaves ovate-

uiilong, entire or toothed, petioled, hairy or smoothish; corolla (violet or flesh-

color, rarely white) not twice the length of the purplish calyx — AV()(^(ls and

fields, Newf. to Fla., westward across the continent. Juue-Se]<t. (Ku.)

27. PHYSOSTEGIA, Beuth. False Dragon-head.

Calyx nearly equally 5-toothed, obscurely 10-nerved, short-tubular or bell-

shaped, more or less enlarged and slightly inflated in fruit. Corolla funnel-

form, with a much inflated throat, 2-lip])ed ; upper lip erect, nearly entire

;

the lower 3-parted, spreading, small, its middle lobe larger, broad and rounded,

notched. Stamens 4, ascending under the upper lip ; anthers approximate
;

the cells parallel.— Smooth perennials, with upriglit wand-like stems, and

sessile lanceolate or oblong mostly serrate leaves. Flowers lai-ge and showy,

rose or flesh-color variegated with purple, opposite, crowded in simjde or

panicled terminal leafless is'pikes. (Name from (pvaa, a bladder, and crTeyr],

a covering.)

1. P. Virginiana, Benth. Stem 1-4° high, terminated by a simple

virgate or several panicled spikes; leaves thickish ; cali/x tubular-canipanidate,

its teeth half the length of the tube ; corolla V long.— Wet grounds, from N. Vt.

west and southward. Varies greatly.— Var. dexticulXta, Gray. Slender

and commonly low, with crenulate-denticulate or obscurely serrate leaves, and

slender or loosely-flowered spikes.— Middle Atlantic States.

2. P. intermedia, Gray. Slender, 1 - 3° high, remotely leaved ; leaves

linear-lanceolate, repaud-denticulate ; spikesJiliJorm, rather remotely flowered

;

cah/x short and broadlg campanulate, its teeth about as long as the tube; corolla

5-6'' long, much dilated upivard.— Barrens, W. Ky. and Ark. to La. and Tex.

28. SYNANDRA, Xutt.

Calyx bell-shaped, inflated, membranaceous, irregularly veiny, almost equally

4-toothed ! Corolla with a long tul)e, much expanded above and at the throat

;

the upper lip slightly arched, entire, the lower spreading and 3-cleft, with ovate

lobes, the middle one broadest and notched at the end. Stamens 4, ascending

;

filaments hairy ; anthers approximate in pairs under the upper lip ; the two

upper each with one fertile and one smaller sterile cell, the latter cells cohering

together (whence the name ; from avv, together, and avrfp, for anther).

I. S. grandiflora, Nutt. Hairy biennial, 1° high; lower leaves long-

petioled, broadly ovate, heart-shaped, crenate, thin, the floral sessile, gradually

reduced to bracts, each with a single sessile flower; corolla 1|' long, yellowish-

white.— Shady banks of streams, S. Ohio to 111. and Tenn. In spring.

29. MARRUBIUM, Tourn. Horehound.

Cal\ x tubular, 5 - 10-nerved, nearly equally .5 - 10-toothed, the teeth more or

less spiny-pointed and spreading at maturity. Upper lip of the corolla erect.
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notched, the lower spreading, 3-cleft, its middle lobe broadest. Stamens 4,
included in the tube of the corolla.— Whitish-woolly bitter-aromatic perennials,
branched at the base, with rugose and crenate or cut leaves, and mauy-tlowered
axillary whorls. (A name of Fliny, from the Hebrew viarroh, a bitter juice.)

M. VULGA.KE, L. (Common Horehound.) Stems ascending; leaves
round-ovate, petioled, crenate-toothed ; whorls capitate; calyx with 10 re-

cur\ed teeth, the alternate ones shorter ; corolla small, white.— Escaped from
gardens into waste places. (Nat. from Eu.)

30. BALLOT A, L. Fetid Horehound.

Calyx nearly funnel-form ; the 1 0-ribbed tube expanded above into a spread-
ing regular border, with 5- 10 teeth. Anthers exserted beyond the tube of
the corolla, approximate in pairs. Otherwise much as in Marrubium. (The
Greek name, of uncertain origin.)

B. NIGRA, L. (Black Horehound.) More or less hairy, but green, erect

;

the root perennial ; leaves ovate, toothed ; whorls many-flowered, dense ; calyx-
teeth 5, longer than the tube of the purplish corolla.— Waste places, N. Eng.,
Penn., etc. (Nat. from Eu.)

31. PHLOMIS, Tourn. Jerusalem Sage.

Calyx tubular, 5 - 10-nerved, truncate or equally 5-toothed. Upper lip of the
corolla arched ; the lower spreading, 3-cleft. Stamens 4, ascending and ap-

proximate in pairs under the upper lip ; the filaments of the upper pair longer

than the others in P. tuberosa, with an awl-shaped appendage at base ; anther-
cells divergent and confluent.— Leaves rugose. Whorls dense and many-flow-

ered, axillary, remote, bracted. (An old Greek name of a woolly plant.)

P. tuber6sa, L. Tall perennial (3 - 5° high), nearly smooth ; leaves ovate-

heart-shaped, crenate, petioled, the floral oblong-lanceolate ; bracts awl-shaped,
hair}- ; upper lip of the purple corolla densely bearded with white hairs on the
inside.— S. shore of Lake (Jntario, N. Y. June, July. (Nat. from Eu.)

32. LEONIJRUS, L. Motherwort.

Calyx top-shaped, 5-nerved, with 5 nearly equal teeth which are awl-shaped,
and when old rather spiny-pointed and spreading. Upper lip of the corolla ob-

long and entire, somewhat arched ; the lower spreading, 3-lobed, its middle lobe

larger, narrowly oblong-obovate, entire, the lateral ones oblong. Stamens 4,

ascending under the upper lip ; anthers approximate in pairs, the valves naked.

Nutlets truncate and sharply 3-angled.— Upright herbs, with cut-lobed leaves,

and close whorls of floAvers in their axils ; in summer. (Name from \4wv, a lion,

and ovpd, tail, i. e. Lion's-tail.)

L. Cardiaca, L. (Common Motherwort.) Tall perennial ; leaves long-

petioled, the lower rounded, palmately lobed, the floral wedge-shaped at base,

3-cleft, the lobes lanceolate ; upper lip of the pale purple corolla bearded.—
Waste places, around dwellings. (Nat. from Eu.)

L. Marrubiastrum, L. Tall biennial, with elongated branches; stem-

leaves oblong-ovate, coarsely toothed ; corolla (whitish) shorter than the calyx-

teeth, the tube naked within ; lower lip rather erect.— Roadsides, N. J. to Del.,

and southward. (Adv. from ¥.n.)

L. Sibiricus, L. Tall biennial; leaves 3-parted, the divisions 2-5-cleft,

or deeply 3-7-cleft and incised; corolla (purplish) twice as long as the calyx,

the upper lip fornicate, the lower little spreading.— Waste grounds, Perm.

;

also far west. (Adv. from Eu. and Asia.)

S3. LAMIUM, L. Dead-Nettle.

Calyx tubnlar-bell-shaped, about 5-nerved, with 5 nearly equal awl-pointed

teeth. Corolla dilated at the throat; upper lip ovate or oblong, arched, nar-
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rowed at the base ; the middle lobe of the spreading lower lip broad, notched
at the apex, contracted as if stalked at the base, the lateral ones small, at the
margin of the throat. Stamens 4, ascending under the up]>er lip ; anthers ap-
proximate in pairs, 2-celled, the cells divergent. Nutlets truncate.— Decum-
bent herbs, the luwest leaves small and long-petioled, the middle heart-shaped
and doubly tootlied, the tioral subtending the whorled hower-cluster ; sj^ring to

autunm. (Name from Aai/ios, throat, in allusion to the ringent corolla.)

* A7inuals or biennials, loic ; flowers small, purple, in few whorls or heads.

L. AMPLEXiCAtJLE, L. Leaves rounded, deeply crenate-toothed or cut, the
i(j)/)er ones clasping; corolla elongated, upper lip bearded, the lower spotted

lateral lobes truncate.— Rather common. (Nat. from Eu.)

L. PURPtjREUM, L. Leaves roundish or oblong, heart-shaped, crenate-

toothed, all petioled.— N. Eug. and Peun. (Xat. from Eu.)

* * Perennial, taller ; flowers larger, in several axillary whorl's.

L. Album, L. Hairy ; leaves ovate, heart-shaped, petioled ; calyx-teeth

very slender, spreading ; corolla white, the tube curved upward, obliquely con-

tracted near the base, where there is a ring of hairs inside ; lateral lobes of lower
lip bearing a long slender tooth. — E. New Eng. (Nat. from Eu.)

L. macl'lAtum, L. Like the last, but leaves more frequently marked witli

a white spot on the upper face, and flowers purplish, with tlie ring of hairs

transverse instead of oblique.— Sparingly escaped. (Adv. from Eu.)

34. GALE dp SIS, L. Hemp-Nettle.

Calyx tubular-bell-shaped, about 5-nerved, with 5 somewhat equal and spiny-

tipped teeth. Corolla dilated at the throat ; upper lip ovate, arched, entire

;

the lower 3-cleft, spreading, the lateral lobes ovate, the middle one inversely

heart-shaped
;
palate with 2 teeth at the sinuses. Stamens 4, ascending under

the upper lip ; anther-cells transversely 2-valved ; the inner valve of each cell

bristly-fringed, the outer one larger and naked.— Annuals, with spreading
branches, and several - many-flowered whorls in the axils of floral leaves which
are nearly like the lower ones. (Name composed of yaXerj, a weasel, and oi{/ts, re-

semblance, from some fancied likeness of the corolla to the head of a weasel.)

G. TetrXhit, L. (Common Hemp-Nettle.) Stem swollen below thejoints,

bristly-hairi/ ; leaves ovate, coarsely serrate; corolla purplish or variegated,

about twice the length of the calyx; or, in var. graxdifl6ra, 3-4 times the

length of the calyx, often yellowish with a purple spot on the lower lip.—
Waste places, common. Aug., Sept. (Nat. from Eu.)

G. Ladanum, L. (Red H.) Stem smooth or pubescent ; leaves oblong-lan-

ceolate, more or less downy ; corolla red or rose-color (often spotted with yel-

low), much exceeding the calyx.— E. New Eng., rare. Aug. (Adv. from Eu.

)

35. STACHYS, Tourn. Hedge-Nettle.

Calyx tubular-bell-shaped, 5 - lO-nerved, equally 5-toothed, or the upper teeth

united to form an upper lip. Corolla not dilated at the throat ; upper lip

erect or rather spreading, often arched, entire or nearly so ; the lower usually

longer and spreading, 3-lobed, with the middle lobe largest and nearly entire.

Stamens 4, ascending under the upper lip (often reflexed on the throat after

flowering) ; anthers approximate in pairs. Nutlets obtuse, not truncate.

—

Whorls 2 - many-flowered, approximate in a terminal raceme or spike (whence

the name, from ardxvs, a spike). Flowers purple or rose-red, in summer.

* Root annual; stems decumbent, low.

S. arvensis, L. (Wouxd-wgrt.) Hairy; leaves petioled, cordate-ovate,

obtuse, creuate; Avhorls 4-6-flowered, distant; corolla (purplish) scarcely

longer than the unarmed calyx.— Waste places, E. Mass. (Adv. from Eu.J
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* * Root perennial ; stem erect,

i- Leaves obscurely or not at all cordate, sessile or short-petioled

1. S. hyssopifolia, Michx. Smooth and (jlahrons,ovt\\ii\\oi\e&\\\YS,\xte;

stems sleuder (1° liigh) ; leaves linear-oblong or nnrrowlij linear, sessile, ob-

scurely toothed toward the apex ; whorls 4 - 6-flowered, rather distant ; corolla

glabrous, twice or thrice the length of the triangular-awl-shaped spreading

calyx-teeth.— Wet sandy places, Mass. to Mich., south to Fla. and Mo.— Var.

AMBiGUA, Gray, is stouter (1-2° high), sometimes with scattered retrorse

bristles on the angles of the stem, and with broader (3-6") serrulate leaves.

^111. and Ky. to Ga.

2. S. palustris, L. Stem 4-augled (2-3° high), leafy, hirsute with

spreading or rejiexed hairs, especially on the angles; leaves sessile, or the

lower short-petioled, oblong- or ovate-lanceolate, crenately serrate, rounded at

base, downij or hairij-pubescent, obtusish (2-4' long), the upper floral ones

shorter than the nearly sessile calyx ; whorls 6 - 10-flowered, the upper crow ed

into an iuterruptel spike; calyx hispid; the lance-subulate teeth somewhat

spiny, half the length of the corolla, diverging in fruit; upper lip of corolla

pubescent.— Wet ground, Kewf. to Penn., Avestward across the continent.

3. S. aspera, Michx. Taller; stem more commonlij smooth on the sides,

the angles beset with stiff rejiexed bristles ; leaves hairy or smoothish, as in the

last, but nearli/ all distinctli; petiohd, the lower floral as long as the flowers

;

spike often slender and more interrupted; calyx mosily glabrous, the tube

rather narrower and the teetJi more aAvl-shaped and spiny; corolla glabrous

throughout. (S. palustris, var. aspera. Gray.)— Wet ground, common.

Var. glabra, Gray. More slender, smooth and glabrous throughout, or

with few bristly hairs; leaves taper-pointed, more sharply toothed, mostly

rounded or truncate at the base, all more conspicuously petioled. (S. palustris.

var. glabra, Gray.)— Western N. Y. to 111., and southward

-1- -^ Nearly all the leaves long-petioled and cordate.

4. S. COrdata, Riddell. Rather weak, hirsute, 2-3° high; leaves all

ovate- or oblong-cordate, acuminate, crenate (2-5' long), the floral mostly

minute; spikes sleuder, of numerous few-flowered clusters; calyx only 2"

long; corolla glabrous throughout (or nearly so), barely .5" long. (S. palus-

tris, var. cordata. Gray.)— Thickets, S. Ohio to Iowa, south to Va., Tenn,.

and Mo. »

Order 88. PLANTAGINACE^. (Plantaix Family.)

Chiejiy stemless herbs., with regular 4-merous spiked flowers^ the stainens

inserted on the tube of the dry and membranaceous veinless monopetalotis

corolla, alternate with its lobes;— chiefly represented by the two following

genera.

1. PLANTAGO, Tourn. Plantain. Ribwort.

Calyx of 4 imbricated persistent sepals, mostly with dry membranaceous

margins. Corolla salver-form or rotate, withering on tlie pod, the border 4-

parted. Stamens 4, or rarely 2, in all or some flowers with long and weak
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exserted filaments, aud fugacious 2-celled anthers. Ovary 2- (or in n. 5 falsely

3 _ 4-) celled, with 1 - several ovules in each cell. Style and long hairy stigma

siijgle, filiform. Capsule 2-celled, 2 - several-seeded, opening transversely, so

that the top falls off like a lid and the loose partition (which bears the peltate

seeds) falls away. Embryo straight, in fleshy albumen.— Leaves riljl)ed.

Flowers whitish, small, in a bracted spike or head, raised on a naked scape.

(The Latin name.)

§ I. Stamens 4; flowers all perfect; corolla not closed over the fruit.

* Flowers proterogi/nous, the style flrst projectingfrom the unopened corolla, the

anthers long-exserted after the corolla has opened ; seeds not hollowed on the

face {except in P. lanceolata).

-I- Corolla glabrous; leaves strongly ribbed; perennial

•*-* Ribs of the broad leave's risingfrom the midrib.

1. P. COrdata, Lam. Tall, glabrous ; leaves heart-shaped or round-ovate

(3-8' long), long-petioled ; spike at length loosely flowered; bracts round-

ovate, fleshy; capsule 2-4-seeded.— Along streams, N. Y. to Minn., and

south-ward.
-i-t- •*-*• Ribs of the leaffree to the contracted base.

2. P. major, L. (Commox Plantain.) Smooth or rather hairy, rarely

roughisli; leaves ovate, oblong, oval, or slightly heart-shaped, often toothed,

abruptly narrowed into a channelled petiole; spike dense, obtuse ; sepals round-

ovate or obovate ; capsule ovoid, circumscissile near the middle, 8- l8-seeded

;

seeds angled, reticulated.— Waysides and near dwellings everywhere. Doubt-

less introduced from Eu., but native from L. Superior aud N. Minn., northward.

3. P. Rugelii, Decaisne. Leaves as in the last, but paler and thinner;

spikes long and thin, attenuate at the apex ; sepals oblong, acutely carinate •

capsules cylindraceous-oblong, circumscissile much below the middle, 4 - 9-seeded ;

seeds oval-oblong, not reticidated. (P. Kamtschatica, Gray, Man., not Cham.)

— Vt. to Minn., south to Ga. and Tex.

4 P. eriopoda, Torr. Usually a mass of yelloivish wool at the base

;

leaves thickish, oblanceolate to obovate, with short stout petioles; spike dense or

loose; sepals and bract more or less scarious but not carinate; capsule ovoid,

never over 4-seeded.— Moist and saline soil; Red River valley, Minn., and

w^estward; also on the Lower St. Lawrence.

P. lanceolAta, L. (Ribgrass. Ripplegrass. English Plantain.)
Mostly hairy; scape grooved-angled, at length much longer than the lanceo-
late or lance-oblong leaves, slender (9' -2° high) ; spike dense, at first capitate,
in age cylindrical; bract and sepals scarious, brownish; seeds 2, hollowed on
the fare.— Very common. (Xat. from Eu.)

1- H- Corolla-tube externally pubescent; leaves linear or fIform, fleshy, indis-

tinctly ribbed ; seeds 2-4; nmritime, often woolly at base.

5. P. decipiens, Barneoud. Annual, or sometimes biennial with a stout

rootstock, smootli, or the scape pubescent ; leaves flat or flattish and channelled,

erect, nearly as long as the scape (5-12'), acuminate; spike slender, rather

loose. (P. maritima, var. juncoides. Gray, Man.)— Salt marshes, Atlantic

coast, from Labrador to N. J. The characters distinguisliiug biennial suecv

men.s of this from the next are obscure.
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6. P. maritima, L. Perennial; spikes dense. — Coast of Mass.; Gulf

of St. Lawrence to Lab. and Greenland. (Eu.)

* * Flowers of 2 sorts (as respects length of anthers andflaments) on different

plants, mostltj cleistogamous; corolla-lobes broad, rounded, persistently spread-

ing ; seeds 2, boat-shaped ; inflorescence and narrow leaves silk ij-pubescent

or ivoolly ; annual.

7. P. Patagonica, Jacq., var. gnaphalioides, Gray. White with

silky wool; leaves 1 -3-nerved, varying from oblong-linear to filiform ; spike

very dense (i--4' long), woolly; bracts not exceeding the calyx; sejials very

obtuse, scarious, with a thick centre.— Prairies and dry plains, Minn, to Ind.,

Ky., and Tex., westward to the Pacific. Very variable.— Var. nuda, Gray
with sparse and loose pubescence, green and soon glabrate rigid leaves, and

short bracts.— Var. spinul6sa, Gray; a canescent form with aristately pro-

longed and rigid bracts.— Var. aristXta, Gray; loosely hairy and green, or

becoming glabrous, with narrowly linear bracts 2-3 times the length of the

flowers. (Nat. on Martha's Vineyard, and about Boston.)

§ 2. Flowers subdioecious or poli/gamo-cleistogamous ; the corolla in the fertile

[or mainly fertile) plant closed over the maturing capsule and forming a

kind of beak, and anthers not exserted ; sterile flowers with spreading corolla

and long-exserted filaments ; seeds mostly fiat ; small annuals or biennial.

* Leaves comparatively broad, short-petioled or subsessile ; stamens 4.

8. P. Virginica, L. Hairy or hoary-pubescent (2 - 9' high) ; leaves ob-

long, varying to obovate and spatulate-lanceolate, 3-5-nerved, slightly or

coarsely and sparingly toothed; spikes mostly dense (1-2' long) ; seeds usu-

ally 2.— Sandy grounds, S. New Eng. to S. 111., south to Fla. and Ariz.

* * Leaves linear or filiform ; fiowers very small : stamens 2 ; spike slender.

9. P. pusilla, Nutt. Minutely pubescent (1-4' high); leaves entire;

capsule short-ovoid, 4-seeded, little exceeding the calyx and bract.— Sandy

soil, southern N. Y. to Va., west to the Rocky Mts. Apr. -Aug.

10. P. heterophylla, Nutt. Leaves rather fleshy, acute, entire, or some

of them below 2 - 4-lobed or toothed ; capsule ohlong-conoidal, lO-28-seeded,

nearly twice the length of the calyx and bract.— Low sandy ground, Penn

to Fla. and Tex. Apr. -June.

2. LITTORELLA, L.

Flowers monoecious; the male solitary on a mostly simple naked scape

calyx 4-parted, longer than the cylindraceous 4-cleft corolla
; stamens exsertefl

on very long capillary filaments. Female flowers usually 2, sessile at the base

of the scape ; calyx of 3 or 4 unequal sepals ; corolla urn-shaped, with a 3-4-

toothed orifice. Ovary with a single cell and ovule, tipped with a long later-

ally stigmatic style, maturing as an achene. (Name from lifus or liftus, shore,

from the place of growtli.)

1. L. lacustris, L. Stoloniferous but otherwise stemless ; leaves terete,

linear-subulate, 1 - 2' long.— In water or on gravelly shores. Nova Scotia and

N. Brunswick, to L. Champlain {Pringle) and Out.
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Division III. APETALOUS DICOTYLEDONOUS PLANTS.

Corolla none ; the floral envelopes in a single series (calyx)

,

or sometimes wanting altogether.

Order 84. NYCTAGINACE^E. (Four-o'clock Family.)

Herbs (or hi the tropics often shrubs or trees^, witli mostly opposite and

entire leaves, stems tumid at the Joints, a delicate tubular or funnel-form

calyx ivhich is colored like a corolla, its persistent base constricted above the

1-celled 1-seeded ovary, and indurated into a sort of nut-like pericarp ; the

stamens few, slender, and hypogynous ; the embryo coiled around the out-

side of mealy albwnen, with broad foliaceous cotyledons (in Abronia mono-

cotyledonous by abortion). — Represented in our gardens by the Four-
o'clock, or Marvel of Peru (Mirabilis Jalapa), in which the

calyx is commonly mistaken for a corolla, the cup-like involucre of each

tlower exactly imitating a calyx.

L Oxybaphus. Involucre of united bracts. Fruit wingless. Calyx bell slia}>ed.

2. Abronia. Involucre of distinct bracts. Fruit 5-\vinged. Calyx salver-forui.

1. OXYBAPHUS, Vahl.

Flowers 3-5 in the same 5-lobed membranaceous broad and (>])en iuvohicre,

whicli enlarges and is thin and reticulated in fruit. Calyx with a very short

tube and a bell-shaped (rose or purple) deciduous limb, plaited iu the hud.

Stamens mostly 3 (3-5), hypogynous. Style filiform; stigma capitate. Fruit

achene-like, several-nbbed or angled (pubescent in ours).— Herbs, abounding

on the western plains, with very large and thick perennial roots, opposite leaves,

and mostly clustered small tlowers. ( Name o^v^d(pov, a vinegar-saucer, or

small shallow vessel; from the shape of the involucre.)

1. O. nyctagineus, Sweet. Nearly smooth ; stem becoming repeatedly

forked, 1-3° high; leaves all petioled (except the uppermost reduced ones),

from broadl
If
ovate to lanceolate, rounded or cordate or cuneate at base; inflo-

rescence loose and but slightly pubescent, the peduncles slender (at first soli-

tary in the axils) ; fruit ol)long-obovate, 2" long, rather acutely angled.— Minn,

and Wise, to Tex. and La. ; rare escape from gardens in E. Mass. and R. I.

2. O. hirsutus, Sweet. More or less glandular-hirsute, especially about

the nodes and tlie usually contracted inflorescence, 1-3^^ high; leaves lanceo-

•ate to linear-lanceolate, sessile and cuneate at base or narrowed to a short

))eti()le; stamens often 5 ; fruit with thickened obtuse angles.— Plains of the

Sask. to Wise, Iowa., Xeb., and Tex.

3. O. angustifolius, Sweet. Often tall, glabrous except the more or

less liirsute peduncles and involucres ; leaves linear, thick and glaucous, often

elongated (2-6' long) ; fruit as in the last. — Minn, to Tex., and westward.

2. ABRONIA, Juss.

Involucre of 5-15 distinct bracts, enclosing numerous sessile flowers. Calyx

salver-form, with obcordate lobes. Stamens 5, included, adnate to tlie calyx-

tube Style included; stigma linear-clavate. Perfect fruit 3-5-winged.
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Embryo monocotyledonous. — Low herbs, with thick opposite petioled une-

qual leaves, axillary or terminal peduncles, and showy flowers in solitary

heads. (Name from a^pos, graceful.)

1. A. fragrans, Nutt. More or less viscid-pubescent, from a perennial

root; leaves oblong or ovate, truncate or cuueate at base; involucre conspic-

uous, of broad ovate white and scarious bracts; flowers white, fragrant, 4-10"

long ; fruit coriaceous, obpyramidal, with narrow undulate coarsely reticulated

Avings.— From W. Iowa to Utah and N. Mex.

Ordkr 85. ILLECEBRACE^E. (Knotwort Family.)

Herbs, ivith mostly opposite and entire leaves, scarious stipules (except

in Sclerantlius), a A-b-toothed or -parted herbaceous or coriaceous persis-

tent calyx, no petals, stamens borne on the ccdijx, as many as the lobes and

opposite them or feiver, styles 2 a7id often united, and fruit a 1-seeded

utricle. Seed upon a basal funicle, the embryo (in ours) surrounding

the mealy albumen. — Small diffuse or tufted herbs, with small greenish

or whitish flow^ers in clusters or dichotomous cymes.

1. Anycliia. Stamens on the base of the 5-parted awnless calyx. Styles hardly any.

2. Paronychia. Stamens on the base of the 5-parted calyx ; the sepals hooded at the

summit and bristle-pointed. Style 1, 2-cleft at the top.

3. Sclerantlius. Stamens borne on the throat of the indurated j-tleft and pointless calyx.

Styles 2. Stipules none.

1. ANYCHIA, Michx. Forked Chickweed.

Sepals .5, scarcely concave, indistinctly mucronate on the back, greenish.

Stamens 2-3, rarely 5. Stigmas 2, sessile. Utricle larger than the calyx.

Radicle turned downward.— Small, many times forked annuals, with small

stipules, and minute flowers in the forks, produced all summer. (Same deri-

vation as tlie r.ext genus.)

1. A. dicliotonia, -Michx. More or less piibescenf, short-jointed, low and

spreading ; leaves somewhat petioled, mostly very narrowly lanceolate or ob-

lanceolate
;
flowers nearly sessile and somewhat clustered. — Mostly in open

places, N. Eng. to Fla., west to Minn, and Ark.

2. A. capillacea, DC. Smooth, longer-jointed, slender and erect; leaves

thinner, broader and longer (5-15" \oug)
;
flowers more stalked and diffuse.

(A. dichotoma, var. capillacea, Torr.)— Dry Avoodlands, same range as the

last, but more abundant northward.

2. PARONYCHIA, Tourn. Whitlow-wort.

Sepals 5, linear or oblong, concave, awned at the apex. Petals (or staini-

nodia) bristle-form, or minute teeth, or none. Stamens 5. Style 2-cleft at

the apex. I'tricle enclosed in the calyx. Kadicle ascending.— Tufted herbs

(ours perennial), with dry and silvery stipules, and clustered flowers. (Greek

name for a whitlow, and for a plant thought to cure it.)

1. P. argyrocoma, Nutt. Forming broad tufts, branched, s/nTar/^'n^ ;

leaves linear {^' long) ; flowers densely clustered, surrounded by conspicuous

large sUvery bracts; calyx hairy, short-awned
;
petals mere teeth between the
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stamens.— Bare mountain slopes of the White Mts., and in the Alleghanies

from Ya. to Oa. ; also coast of Maine and near Newburyport, Mass. July.

2. P. dichotoma, Nutt. Smooth, tufted ; stems (6 -12' high) ascending

from a rather woody base ; leaves {l-\\' long) and bracts narrowly awl-shaped ;

cymes open, ma n//-times forked ; sepals short-pointed; minute bristles in place

of petals. — Kooks, Md. to N. C. and Tex. July - Sept.

3. P. Jamesii, Torr. & Gray. Subcespitose, much branched from the

somewhat woody base, minutely puberulent ; leaves filiform subulate, obtuse

or mucronate; forked cymes rather close; calyx uarrow-campanulate with

turbinate base.— Central Kan. to W. Neb,, Col., and Tex.

3. SCLERANTHUS, L. Knawel.

Sepals 5, united below in an indurated cvip, enclosing the utricle. Stamens
10 or 5. Styles 2, distinct.— Homely little weeds, with awl-shaped leaves,

obscure greenish clustered flowers, and no stipules. (Name from o-kAtjpos,

hard, and &udos, flower, from the hardened calyx-tube.)

S. ANxuus, L. Much branched, spreading (.3-5' high); flowers sessile in

the forks; calyx-lobes scarcely margined. — Waste places. (Nat. from Eu.)

Order 86. AMARANTACE^E. (Amaranth Family
)

Weedy herbs, icith nearly the characters of the next family, but the flowers

mostly imbricated ivith dry and scarious persistent bracts ; these often colored,

commonly 3 in number; the 1-celled ovary in our genera 1-ovuled. (The

greater part of the order tropical.)

* Anthers 2-celled ; flowers unisexual ; leaves alternate.

1. Amarantus. Flowers monoecious or polygamous, all with a calyx of 3 or 5 distinct

erect sepals, not falling otf with the fruit.

2. Acnida. Flowers ditecious. Calyx none in the fertile flowers.

* * Anthers 1-celled ; flowers perfect ; leaves opposite.

?> Iresine. Calyx of 5 sepals. Filaments united below into a cujk Flowers paniculate,

i. Froelicliia. Calyx 5-cleft. Filaments united into a tube. Flowers spicate.

1. AMARANTUS, Touru. Amaranth.

Flowers monoecious or polygamous, 3-bracted. Calyx of 5, or sometimes 3,

equal erect sepals, glabrous. Stamens 5, rarely 2 or 3, separate ; anthers 2-

celled. Stigmas 2 or 3. Fruit an ovoid 1-seeded utricle, 2- 3-beaked at the

apex, mostly longer than the calyx, opening transversely or sometimes burst-

ing irregularly. Embryo coiletl into a ring around the albumen.— Annual

weeds, of coarse aspect, with alternate and entire petioled setosely tipped

leaves, and small green or purplish flowers in axillary or terminal spiked

clusters; in late summer and autumn. ('Apapauros, U7fading,hecim9e the dry

calyx and bracts do not wither. The Romans, like tlie Greeks, wrote Ama-
rantus, which the early botanists incorrectly altered to Amaranthiis.)

§ 1 . Utricle thin, circumscissile, the top falling away as a lid ; flowers polygamous.

* Flowers in terminal and axillary simple or mostly panicled spikes ; stem erect

(1 -^° high) ; leaves long-petioled ; stamens and sepcds 5.

H- Red Amaranths. Flowers and often leaves tinged with crimson or purple.

A. HVPOCHONDRi4crs, L. Glabrous; leaves oblong-lanceolate, acute or
pointed at both ends; sjjikes veri/ obtuse, thick, crowded, the terminal one

19
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;

elongated and interrupted; bracts Jong-awned ; fruit 2-3-clefl at t/ie apex^

longer than the calyx.— Rarely spontaneous about gardens. (Adv. from

Trop. Amer.)
A. paniculXtus, L. Stem mostly pubescent ; leaves oblong-ovate or ovate-

lanceolate; spikes tiumeroits and slender, ])anicled, QYQQt or spreading; bracts

aicn-pointed ; flowers small, green tinged with red, or sometimes crimson
;
fruit

2 - 3-toot/ied at the apex, longer than the calyx.— Koadsides, etc. (Adv. from
Trop. Amer.)

-*- -(- Green Amaranths, Pigweed. Flowers green, rarely a little reddish.

A. RETROFLEXus, L. Roughish and more or less pubescent ; leaves dull

green, long-petioled, ovate or rhombic-ovate, undulate ; the tliick spikes crowded
in a stiff or glomerate panicle ; bracts awn-pointed, rigid, exceeding the acute

or obtuse sepals.— Cultivated grounds, common ; indigenous soutlnvestward.

(Adv. from Trop. Amer.)
A. CHLOROSTACHYS, Willd. Very similar, but smoother and deeper green,

with more slender, linear-cylindric, more or less flexuous spikes, the lateral ones

spreading or divaricate, and the sepals more frequently acute or acuminate.

(A. retroflexus, var. chlorostachys, Gray)— Cultivated grounds; apparently

also indigenous southwestward.— Var. hybridus, Watson, is similar, but

smooth and still more loosely panicled. (A. retroflexus, var. hybridus, Graij.)

(Adv. from Trop. Amer.)

* * Flowers crowded in close and small axillary clusters; stems low, spreading

or ascending ; stamens and sepals 3, or the former only 2.

1. A. albus, L. (Tumble AVeed.) Smooth, pale green ; steins whitish,

erect or ascending, diffusely branched ; leaves small, obovate and spatulate-

oblong, very obtuse or retuse ; flowers greenish ; sepals acuminate, half the

length of the rugose fruit, much shorter than the subulate rigid pungently

pointed bracts ; seed small, |" broad.— Waste grounds, common.

2. A. blitoides, AYatson. Like the last, but })rostrate or decumbent

;

spikelets usually contracted; bracts ovate-oblong, shortly acuminate; sepals

obtuse or acute; fruit not rugose; seed about \" broad.— From Minn, to Mo.

and Tex., and westward, and introduced eastward as far as western N. Y.

A. Blitum, L., resembles the last, but is usually erect, with shorter and
more scarious bracts, and a smaller seed more notched at the hilum.— Near
N. Y. City and Boston. (Adv. from Eu.)

§ 2. Utricle thinnish, bursting or imperfectly circumscissile : flowers monacious.

A. spin6sus, L. (Thorny Amaranth.) Smooth, bushy-branched ; stem
reddish; leaves rhombic-ovate or ovate-lanceolate, dull green, a pair uf spine.^

in their axils; upper clusters sterile, forming long and slender spikes; the

fertile globular and mostly in the axils; flowers yellowish-green, small.

—

Waste grounds, N. Y. to E. Kan., and soutliward. (Xat. from Trop. Amer.)

§ .3. EtrXOLUS. Utricle ratherfeshj, remaining closed or bursting irregularly
,

no spines ; bracts inconspicuous.

3. A. pumilus, Raf. Low or prostrate ; leaves fleshy and obovate,

emarginate, strongly nerved ; flower-clusters small and axillary ; stamens and

sepa/s 5, the latter half the length of the obscurely 5-ribbed fruit.— Sandy

beaches, R. I. to Va.

A. CRispt's, Braun. Very slender, procumbent, pubescent ; leaves small,

light green, rhombic-ovate to-lanceolate, acute, the margin crisped and uiuln-

late; flowers in small axillary clusters; bracts and sepals scarious, ol)lanceo-

late, acute or obtuse : utricle about as long, roughened, not nerved nor angled.

(A. viridis, Man.) — Streets of Albany, New York City and Brooklyn; doubt-

less introduced, but the native habitat unknown.
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2. ACNIDA, Mitch. Water-Hemp.

Characters of Amarantus, except that the flowers ai-e completely dioecious

and the pistillate ones without calyx. Bracts 1-3, unequal. Staminate calyx

of 5 thin oblong mucronate-tipped sepals, longer than the bracts ; stamens 5,

the anther-cells united only at the middle. Stigmas 2-5, often long and plu-

mose-liispid. Fruit somewhat coriaceous and indehiscent, or a thin membran-
ous utricle dehiscing irregularly (rarely circumscissile), usually 3 - 5-angled

fXame from a- privative, and kviSt), a nettle.)

^ I. ACNIDA proper. Fruit indehiscent, withjirm and close pericarp.

1. A. cannabina, L. Usually stout, 2-6° high or more, glaltrous;

leaves lanceolate to linear-lanceolate, acuminate, long-petioled ; sepals of sterile

flowers ovate-oblong, obtuse or acutisli ; bracts usually thin and lax, much
shorter than the fruit, sometimes more rigid and longer; fruit about \" long,

obovate, the pericarp rather thin, more or less rugosely angled ; seed somewhat

turgid, not angled, usually less than 1" long, shining.— Salt or brackish

marshes, coast of N. Eng. to Fla.

2. A. rusocarpa, Miclix. Very similar, fruit larger, ^- 2" long, the

pericarp thicker, and the larger seed flattened with thick margins, usually

thickest on the cotyledonar side. — N Y. (?) and Fenn. to S. Car. ; apparently

much less common than the last, though it is often difficult to j^ositively dis-

tinguish the species from the immature fruit.

§ 2. MONTELIA. Fruit dehiscing irregularly, the pericarp thin, loose and usu-

allij roughened ; not salt-marsh plants.

3. A. tuberculata, Moq. Tall and erect, or sometimes low and decum-

bent ; leaves lanceolate, acute or acutish or sometimes obtuse ; sepals of sterile

flowers lanceolate, acute or acuminate
;
pistillate flowers closely clustered in

more or less dense naked or leafy axillary and terminal spikes (or the axillary

capitate); bracts rather rigid, acuminate, equalling or exceeding the fruif

utricle about |" long; seed shining, -^-^'^ in diameter. (Montelia tamaris-

cina. Gray, in part.) — Ohio to S. Dak., Mo., Ala., and La.

Var. subnuda, Watson. Erect or often prostrate, the lower clusters at

least of pistillate flowers more or less cymose and often in globose heads ; bracts

thinner, narrow and lax, shorter than the fruit. (M. tamariscina, var. concate-

nata, (iray, in part.) — W. Vt. [Oakes] ; Ont. to Minn., and southward. Often

appearing quite distinct from the type, but intermediate forms are not rare.

3. I RE S i N E, P. Browne.

Flowers mostly polygamous or dioecious, 3-bracted. Calyx of 5 sepals. Sta-

mens mostly 5 ; filaments slender, united into a short cup at base ; anthers

1-celled, ovate. Fruit a globular utricle, not opening.— Herbs, with opposite

petioled leaves, and minute scarious-white flowers, crowded into clusters or

spiked and branching panicles ; the calyx, etc., often bearing long wool (whence

the name, from elpio-iwurj, a wreath or staff entwined with fillets of wool).

1. I. celosioldes, L. Nearly glabrous, annual, erect, slender (2-4°

high); leaves ovate-lanceolate
;
panicles very slender, often broad and diffuse,

naked ; bracts and cal\ x sihery-white, the fertile calyx twice longer than the
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broad bracts and densely silky-villous at base.— Dry banks, Ohio to Kan., and

far southward. Sept.

4. FR (ELI CHI A, Moench.

Flowers perfect, 3-bracted. Calyx tubular, 5-cleft at the summit, below 2-5-

crested lengthwise, or tubercled and indurated in fruit, enclosing the indehis-

cent thin utricle. Filaments united into a tube, bearing 5 oblong 1 -celled

anthers, and as many sterile strap-shaped appendages.— Hairy or woolly herbs,

with opposite sessile leaves, and spiked scarious-bracted flowers. (Named for

J. A. Froelich, a German botanist of the last century.)

1. F. Floridana, Moquin. Root annual; stem leafless above (1-3°

high); leaves lanceolate, silky-downy beneath ; spikelets crowded into an in-

terrupted spike ; calyx very woolly, becoming broadly winged, the wings ir-

regularly toothed.— Dry sandy places, S. Minn, to 111., Col., Tex., and Fla.

2. F. gracilis, ^Nloq. More slender, with narrow leaves, the spikelets

smaller, and the crests of the matured calyx of nearly distinct rigid processes.

— Col. to Tex., and is reported from Kansas.

Order 87. CHENOPODlACEiE. (Goosefoot Family.)

Chiefly herbs, of homely aspect, more or less succulent, iclth mostly alter-

nate leaves and no stipules nor scarious bracts, minute greenish Jioiuers, with

the free calyx imbricated in the bud ; the stamens as many as its lobes, or

occasionally feiver, and inserted opposite them or on their base; the 1-celled

ovary becoming a 1-seeded thin utricle or rarely an achene. Embryo coiled

into a ring around the mealy albumen, when there is any, or else condupli

cate, or spiral.— Calyx persistent, mostly enclosing the fruit. Styles or

stio-mas 2, rarely 3-5. (Mostly inert or innocent, weedy plants ; several

are pot-herbs, such as Spinach and Beet.)

» Embryo coiled into a ring about usually copious central albumen. Leaves flat, not spiny.

Stem not jointed.

•-Flowers perfect (or stamens only occasionally wanting), clustered or panicled ; calj-x

obvious, persistent. Seed-coa crustaceous.

1. Cycloloina. CaljTC 5-cleft, in fruit surrounded by a horizontal continuous menibrana-

ceous wing. Seed horizontal, crustaceous. Leaves sinuate-toothed.

2. Kocliia. Like n. 1, but wing 5-lobed and seed-coat membranaceous. Leaves entire.

3. Chenopodium. Calyx 3-5-parted, unchanged or becoming fleshy in fruit.

4. Roubieva. Calyx 3-5-toothed, becoming saccate. Leaves pinnatifid.

!- + Flowers monoecious or dioecious ; the staminate in clusters, mostly spiked ; the pistil-

late without calyx, enclosed between a pair of appressed axillary l)racts

5. Atriplex. Fruiting bracts with margins often dilated and side.s often niuricatt,

^- 4- 4- Flowers jierfect, naked or 1-sepaled, solitary in the axils of the reduced upper leaves

6. Corispermum. Pericarp oval, flattened, adherent to the vertical seed. Leaves linear.

** Embryo narrowly horseshoe-shaped or conduplicate no albumen. Stem fleshy, jointed;

leaves reduced to opposite fleshy scales or teeth. Flowers densely spiked, perfect.

7. Salicornia. Flowers sunk in hollows of the axis of the fleshy spike. Calyx utricle-like

* * « Embryo coiled into a spiral ; albumen mostly none. Leaves fleshy, alternate,

8. Suaeda. Embryo flat-spiral. Calyx wingless. Leaves succulent.

9. Salsola. Embryo conical-spiral. Calyx in fruit horizontally winged. Leaves spinescent
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1. CYCLOLOMA, Moquin. Winged Pigweed.

Flowers perfect or pistillate, bractless. Calyx 5-cleft, with the coucave

lobes strongly keeled, enclosing the depressed fruit, at length appeudaged
with a broad and continuous horizontal scarious wing. Stamens 5. Styles 3

(rarely 2). Seed horizontal, flat ; coats crustaceous. Embryo encircling tlie

mealy all)umen.— An annual and much-branched coarse herb, with alternate

sinuate-toothed petioled leaves, and very small scattered sessile flowers in open

panicles. (Name composed of kvkKos, a circle, and \(t>fxa, a border, from the

encircling wing of the calyx.)

1. C. platyphyllum, Moquin.— Diffuse (6-15' high), more or less

arachnoid-pubescent or glabrate, light green or often deep purple. — Sandy
soil, Minn, to W. 111., S. Ind., Ark., and westward across the plains.

2. KOCHIA, Roth.

Characters nearly as in Cycloloma, but the seed-coat membranaceous and
the albumen wanting.— Annuals or suffruticose perennials, with fiat or more
usually linear and terete leaves. (Named for W. D. J. Koch, a German
botanist.)

K. scopXria, Schrad. Annual, erect, puberulent or glabrate, branching;
leaves narrowly lanceolate to linear ; flowers in small axillary clusters, ses-

sile, each sepal developing a thick wing.— Sparingly introduced ; Vt., Ont.,
and 111. (Nat. from Eu.)

3. CHENOPODIUM, Tourn. Goosefoot. Pigweed.

Flowers perfect, all bractless. Calyx 5- (rarely 4-) parted or lobed, un-

changed in fruit or becoming succulent and berry-like, more or less enveloping

the depressed fruit. Stamens mostly 5 ; filaments filiform. Styles 2, rarely 3.

Seed horizontal or vertical, lenticular; the coat crustaceous; embrvo coiled

partly or fully round the mealy albumen. — "Weeds, usually with a white

mealiness, or glandular. Flowers sessile in small clusters collected in spiked

panicles. (Named from xhv, ^ goose, and Trovs,foot, in allusion to the shape

of the leaves.) — Our species are mostly annuals, flowering tlirough late

summer and autumn, growing around dwellings, in manured soil, cultivated

grounds, and waste places.

§ 1. Annual, more or less vieahj, not glandular nor aromatic ; fruiting calyx

dry ; seed horizontal ; embryo a complete ring.

* Pericarp very easily separatedfrom the seed ; leaves entire or rarely sinuate-

dentate.

1. Co Boscianum, Moq. Erect, slender (2° high), loosely branched,

often nearly glabrous ; leaves oblong- to linear-lanceolate (1 -2' long), attenuate

into a slender petiole, acute, the lower sinuate-dentate or often all entire

;

flowers small, solitary or in small clusters upon the slender branchlets ; calyx

not strongly carinate. (C. album, var. Boscianum, Gray, Manual.)— N. Y. to

Minn., south to N. C. and Tex.

2. C. leptophylluni, Nutt. Densely mealy or rarely nearly glabrous*

{k-\\° high), simple or branched, often strict; leaves linear {^-V long),

entire, rather slwrdy petioled ; flowers closely clustered, in dense or interrupted

spikelets ; calyx-lobes strongly carinate. — Sea-coast, Conn, to N. J., north

shore of L. Erie, and from S. Dak. to Col., N. Mex., and westward.
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4 * Pericarp persistent upon the smooth seed ; leaves more or less sinuate-den

tate (except in C. polyspermum).

C. POLYSPERMUM, L. Low, often spreadinf^, green and wholli/ destitute

of mealiness ; leaves all entire, oblong or ovate and on slender petioles ; flowers

very small, in slender panicles in all the axils, the thin lobes of the calyx very

incompletely enclosing the fruit; seed obtuse-edged.— Sparingly naturalized

in the Eastern States. (Adv. from Eu.)

C. Aluum, L. (Lamb's-Qlarters. Pigweed.) Erect (1-4° high),

more or less mealy ; leaves varying from rhomhic-ovate to lanceolate or the

uppermost even linear, acute, all or only the lower more or less angidate-toothed ;

clusters spiked-panicled, mostly dense; calyx (f" wide in fruit) with strongly

carinate lobes, nearly or quite covering the seed.— Introduced everywhere.

(Nat. from Eu.) — Var. viride, Moq., more common eastward, is less mealy
and with less dense inflorescence.

C. URBicuM, L. Rather pale or dull green, nearly destitute of mealiness,

with erect branches (1-3° high); leaves triangular, acute, coarsely and
sharply 7nani/-toothed ; spikes erect, crowded iti a long and narrow racemose

panicle; calyx-lobes not keeled; seed with rounded margins.— Apparently
throughout our range. (Nat. from Eu.)

C. ml'rA.le, L. Resembles the preceding, but less erect, loosely branched
(1-2° high); leaves rhomboid-ovate, acute, coarsely and sharply unequally

foo/Ae^/, thin, bright green ; spikes or racemes diverging, somewhat corymhed :

calyx-lobes scarcely keeled ; seed sharp-edged.— From N. Eng. to Mich, and
Mo. (Adv. from Eu.)

3. C. hybridum, L. (Maple-leaved Goosefoot.) Bright green

throughout; stem widely much branched (2-4° high); leaves thin (2-6'

long), somewhat triangular and heart-shaped, taper-pointed, sinuate-angled,

the angles extending into a.few large and pointed teeth ; racemes diffusely and

loosely panicled, leafless : calyx not fully covering the fruit, its lobes keeled.

— Indigenous from western N. Y. and Ky., westward across the continent

;

introduced eastward.

§ 2. Annual or perennial herbs, somewhat mealy, not glandular-pubescent .•

fruiting calyx dry ; seed large, subglobose, vertical, exserted ; embryo a

complete ring.

C. GLAt^cuM, L. (Oak-leaved Goosefoot.) f^ow {b~\2' 'h\g\\), spread-

ing, glaucous-mealy ; leaves sinuately pinnatifd-toothed, oblong, obtuse, pale

green above ; clusters in axillary spikes, small ; seed sharp-edged. — Through-
out our range and westward. (Nat. from Eu.)

C. Bonus-Henricus, L. (Good-King-Henrv.) Stout, erect (1 -2° high),

mostly simple; leaves broadly triangular-hastate (2-3' long), obtuse or acute,

subsinuate or entire ; flowers somewhat densely panlc.ulately spiked ; seed with

obtuse edges. (Blitum Bonus-Henricus, Reichenb.) — Sparingly introduced.

(Adv. from Eu.)

§ 3. Annual, glabrous ; calyx more or less feshy in fruit and often colored, en-

closing the utricle ; seed mostly vertical ; embryo a complete ring ; flowers

in crowded clusters, axillary or in spikes.

4. C. rilbrum, L. (Coast Blite.) Stem angled, much branched;

leaves thickish, triangular-lanceolate, tapering below into a wedge-shaped

base and above into a slender point, sparingly and coarsely toothed, the upper

linear-lanceolate; clusters scattered in axillary leafy spikes ; calyx-lobes 2-4,

rather fleshy ; stamens 1-2; seed shining, the margin acute. (Blitum mariti-

mum, Nutt.) — Sea-coast of Northern States, and in saline places to Minn. (Eu.)

5. C. capitatum, Watson. (Strawberry Blite.) Stem ascending,

branching ; leaves triangular and somewhat halberd-shaped, sinuate-toothed

;
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clusters simple {large), interruptedly spiked, the upper leafless ; stamens 1 - 5

;

calyx berry-like in fruit ; seed ovoid, flattish, smooth, with a very narrow

margin. (Blitum capitatum, L.) — Dry rich ground, along the Great Lakes,

northward and westward. The calyx becomes pulpy and bright red in fruit,

v/hen the large clusters look like strawberries. (Eu.)

§4. Annual, not mealy, hut more or less glandular-pubescent, aromatic ; calyx

2-3-parted, dry in fruit; seed often vertical ; embryo not a complete ring.

C. B6trys, L. (Jerusalem Oak. Feather Geranium.) Glandular-
pubescent and viscid ; leaves slender-petioled, oblong, obtuse, siuuate-piuuat-

itid ; racemes cymose-diverging, loose, leafless ; fruit not perfectly enclosed.

—

Widely introduced. (Nat. from Eu.)

C. AMBRosioiDES, L. (MEXICAN Tea.) Smoothish ; leaves slightly peti-

oled, oblong or lanceolate, repand-toothed or nearly entire, the upper tapering
to both ends; spikes densely flowered, leafj, or intermixed with leaves; fruit

perfectly enclosed in the calyx. — Waste places, common throughout our
range, especially southward. (Nat. from Trop. Amer.)

Var. ANTHELMiNTicuM, Gray. (Wormseed.) Leaves more strongly
toothed, the lower sometimes almost laciniate-pinnatifid ; spikes more elon-

gated, mostly leafless.— From Long Island and southward, west to Wise, and
Tex. (Nat. from Trop. Amer.)

4. KOUBIEVA, Moquin.

Flowers minute, perfect or pistillate, solitary or 2 - 3 together in the axils.

Calyx urceolate, 3 - 5-toothed, becoming enlarged and saccate, contracted at

the apex and enclosing the fruit. Stamens 5, included ; styles 3, exserted.
Fruit membranaceous, compressed, glandular-dotted. Seed vertical. Embryo
annular.— Perennial glandular herb, with alternate pinnatifid leaves.

R. .MULTfpiDA, Moq. Prostrate or ascending, branching and leafy; leaves

lanceolate to linear (i- H' long), deeply pinnatifid with narrow lobes ; fruiting

calyx obovate. (Chenopodium multifidum, L.) — Sparingly introduced in the
Atlantic States. (Adv. from S. Amer.)

5. ATRIPLEX, Toum. Orache.

Flowers monoecious or dioecious ; the staminate like the flowers of Cheno-

podium, but sterile by the abortion of the pistil ; the fertile consisting simply

of a naked pistil enclosed between a pair of appressed foliaceous bracts, which

are enlarged in fruit, and sometimes united. Seed vertical. Embryo coiled

into a ring around the albumen. In one section, including the Garden Orache,

there are some fertile flowers with a calyx, like the staminate, but without

stamens, and with horizontal seeds.— Herbs (ours annuals) usually mealy or

Gcurfy with bran-like scales, with spiked-clustered flowers ; in summer and

^.utumn. (The ancient Latin name, a corruption of the Greek, arpdcpa^LS.)

A. r6seum, L. Hoary-mealy; leaves short-petioled or the upper sessile,

rhombic-ovate or oblong with a wedge-shaped base, coarsely sinuate-tootlied

;

fertile flowers mostly clustered in the axils ; fruiting bracts broad, often cut-

toothed and warty.— Sparingly introduced at the east. (Adv. from Eu.)

1. A. patulum, L. Erect or prostrate (1-4° high), dark green and

glabrous or somewhat scurfy ; leaves narrowly lanceolate-hastate (1 -4' long),

the lower sometimes opposite, entire or sparingly sinuate-dentate, petioled,

tlie upper lanceolate to linear ; flowers clustered in rather slender spikes, the

two kinds together or separate ; fruiting bracts ovate-triangular or rhoml)ic-

hastate, entire or toothed, often murieate on the back, united to near the
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middle.— Very variable. The typical form scarcely occurs except as natu-

ralized from Europe. — Var. hastXtl'm, Gray. Erect or spreading, stout,

at least the lower leaves broadly triangular-hastate, often coarsely and irregu-

larly toothed. Salt and brackish places, on the coast from Can. to Va.,

along the Great Lakes, and far westward.— Var. littorXle, Gray. Slender

;

leaves linear-lanceolate to linear, rarely subhastate or toothed. Canada to

N. J., and westward along the Great Lakes.— Var. subspicXtum, Watson.

A low erect and often simple form (.3- 12' high), usually quite scurfy; leaves

lanceolate-hastate (^- 1' long). Minn, to central Kan., and westward.

2. A. arenarium, Nutt. Si(veri/-jnealt/, diffusely spreading ; leaves ob-

long, narrowed at base, nearly sessile ; fruiting bracts broadly wedge-shaped,

united, 3-nerved, 2 - 5-toothed at the summit, and usually strongly muricate

and reticulate on the sides.— Sandy beaches, along the coast, Mass. to Fla.

8. A. argenteum, Nutt. Usually low, much brauclied, gray-scurfy,

leafy ; leaves deltoid or subrhombic, often subhastate ; staminate flowers in

terminal spikes; fruiting bracts round-rhombic, indurated, united, the free

margins more or less dilated and deeply toothed, the sides variously appen-

daged.— Red River Valley, Minn., south and westward.

6. COmSPERMUM, A. Juss. Bug-seed.

Flowers perfect, single and sessile in the axils of the upper leaves reduced

to bracts, usually forming a spike. Calyx of a single delicate sepal on the

inner side. Stamens 1 or 2, rarely 5. Styles 2. Fruit oval, flat, with the

outer face rather convex and the inner concave, sharp-margined, a carijopsis,

i. e. the thin pericarp adherent to the vertical seed. Embryo slender, coiled

around a central albumen.— Low branching annuals, with narrow linear al-

ternate 1-uerved leaves. (Name formed of Kopis, a hug, and airep/jLa, seed.)

1. C. hySSOpifolium, L. Somewhat hairy when young, pale; floral

leaves or bracts awl-shaped from a dilated base or the upper ovate and pointed,

scarious-margined ; fruit wing-margined. — Sandy beaches along the Great

Lakes, central Neb., Tex., and westward.— Leaves usually pungent.

7. SALICCSRNIA, Tourn. Glasswort. Samphire.

Flowers perfect, 3 together immersed in each hollow of the thickened upper

joints, forming a spike ; the two lateral sometimes sterile. Calyx small and

bladder-like, with a toothed or torn margin, at length spongy and narrowly

wing-bordered, enclosing the flattened thin utricle. Stamens 1 or 2. Styles 2,

united at base. Seed vertical, without albumen. Embryo thick, the cotyle-

dons incumbent upon the radicle.— Low saline plants, with succulent leafless

jointed stems, and opposite branches ; the flower-bearing branchlets forming

the spikes. (Name composed of sal, salt, and cornu, a horn ; saline plants with

horn-like branches.)

1. S. mucron^ta, Bigel. Annual, erect, stout, naked below (2-12'

high), turning red in age; spikes thick, close!g jointed ; scales mucronate-pointed

and co«s/)/cf/o»s, especially when dry ; middle flower half higher than the lateral

ones or less, occupying nearly the whole length of the joint ; fruit pubescent

;

seed i-f" long. (S. Virginica, Graij, Manual; not L.) — Sea-coast from

N. Scotia to Va.
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2. S. herb^cea, L. Annual, erect or at length spreading (6-18' high);

^reen ; scales obscure and very blunt, making a truncate barely emarginate

termination of the longer joints of the stem or elongated narrower spikes;

middle flower much higher than the lateral ones, slightly shorter than the

joint; fruit pubescent; seed f-l" long.— Salt marshes of the coast and in-

terior salt springs, and alkaline localities.

3. S. ambigua, Michx. Numerous tufted stems (3-12' long) decum-

bent or ascending from a hard and rather woody creeping base or rootstock,

greenish, turning lead-colored; spikes slender, short-jointed, the scales short,

acutish or acute ; flowers nearly equal in height and equalling the joint; seed

pubescent, ^" long. (S. fruticosa, var. ambigua, Gray, Manual.) — Sea-coast,

Mass. to Fla. and Tex.

8. SU^DA, Forskal. Sea Elite.

rioAvers perfect, sessile in the axils of leafy bracts. Calyx 5-parted, fleshy,

enclosing the fruit (utricle) and often carinate or crested. Stamens 5. Stig-

mas 2 or 3. Seed vertical or horizontal, with a flat-spiral embryo, dividing

the scanty albumen (when there is any) into two portions.— Fleshy saline

plants, with alternate nearly terete linear leaves. (An Arabic name.)

1. S. linearis, jNIoq. Annual, prostrate or usually erect, 1-2° high,

branched; leaves narrow at base, -^-2' long, acute; floral bracts acuminate,

on slender branchlets ; sepals very thick ; anthers exserted ; seed horizontal,

round-oval, black, ^" broad. (S. maritima, Gray; not Dumort.) — Sea-coast,

N. Scotia to Fla.— A doubtful form of PL Mass. has the bracts and sliorter

leaves obtuse, larger flowers on less slender branchlets, and reddish seeds

nearly 1" broad.

2. S. depi'GSSa, Watson. Annual, decumbent or erect, branching from

the base; leaves broadest at base, the cauline 3- 12" long, the floral lanceolate

to ovate ; one or more of the calyx-lobes very strongly carinate or crested. —
Saline soil. Red Kiver Valley, Minn., to Col., and westward.

9. SALS OLA, L. Saltwort.

Flowers perfect, with 2 bractlets. Calyx 5-parted, persistent and enclosing

the depressed fruit in its base ; its divisions at length horizontally winged on

the back, the wings forming a broad and circular scarious border. Stamens

mostly ,5. Styles 2. Seed horizontal, without albumen, filled by the embryo,

which is coiled in a conical spiral (cochleate).— Herbs or slightly shrubby

branching plants of the sea-shore, with fleshy and rather terete or awl-shaped

leaves, and sessile axillary flowers. (Diminutive of salsus, salty.)

1. S. Kali, L. (Common Saltwort.) Annual, diffusely branching,

bushy, rough or smoothish ; leaves all alternate, awl-shaped, pricky-pointed
;

flowers single ; calyx with the converging lobes forming a sort of beak over

the fruit, the large rose or flesh-colored wings nearly orbicular and spreading.

— Sandy sea-shore, N. Eng. to Ga. Aug. (Eu.)

Order 88. PHYTOLACCACE^. (Pokewked Family.)

Plants loitli alternate entire leaves and perfect flowers, having the general

characters of Chenopodiaceae, hut usually a several-celled ovary composed

of as manu carpels united in a ring, andforming a berry in fruit.
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1. PHYTOLACCA, Tourn. Pokeweed.

Calyx of 5 rounded and petal-like sepals. Stamens 5-30. Ovary of 5- 12

carpels, united in a ring, with as many short separate styles, in fruit forming

a depressed-globose 5-12-celled berry, with a single vertical seed in each cell.

Embryo curved in a ring around the albumen.— Tall and stout perennial

lerbs, with large petioled leaves, and terminal racemes which become lateral

and opposite the leaves. (Name compounded of cpvjSv, plant, and the French

lac, lake, in allusion to the crimson coloring matter which the berries yield.)

1. P. decandra, L. (Commox Poke or Score, Garget. Pigeon-

Berry.) Stamens and styles 10.— Low grouuds. July -Sept. — A smooth

plant, with a rather unpleasant odor, and a very large poisonouB root, often

4-6' in diameter, sending up stout stalks at length 6-9° high ; calyx white;

ovary green ; berries in long racemes, dark-purple and tilled with crimson juice,

ripe in autumn.

Order 89. POLYGONACE^. (Buckwheat Family.)

Herbs, with alternate erdire leaves, and stipules in the form of sheaths

(ocrefe, these sometimes obsolete) above the swollen joints of the stem; the

flowers mostly perfect, with a more or less persistent calyx, a 1-celled ovary

bearing 2 or 3 styles or stigmas, and a single erect orthotropous seed.

Fruit usually an achene, compressed or 3-4-angle(l or -winged. Em-

brvo curved or straightish, on the outside of the albumen, or rarely in

its centre. Stamens 4-12, inserted on the base of the 3 - 6-clef t calyx.

(fJuice often acrid, sometimes agreeably acid, as in Sorrel ; the roots, as

in Khubarb, sometimes cathartic.)

* Flowers involucrate ; stamens 9 ; stipules none.

1. £riogonuiii' Involucre several-flowered, with flowers exserted. Calyx 6-cleft.

* « Flowers without involucre ; stamens 4 to 8.

•*- ytipular sheaths manifest ; ovule erect from the base of the cell.

++ Sepals 4 or 6, the outer row reflexed, the inner erect and enlarging in fruit.

2. Oxyria. Sepals 4. Stigmas 2. Achene orbicular-winged. Leaves renifonn.

3. Rumex. Sepals 6. Stigmas 3, Achene 3-angled.

** *+ Sepals 5 (sometimes 4), equal and erect in fruit. Achene triangular or lenticular.

4. Polygonum. Embryo slender, curved around one side of the albumen. Pedicels

mostly fascicled.

5. Fasopyrum. Embryo in the albumen, its very broad cotyledons twisted-plaited.

'6. Polygoiiella. Embryo slender, nearly straight. Pedicels solitary. Leaves jointed at

base.

-^ H- Stipules obsolete; oviile hanging from the apex of a slender stalk.

7 Brunnichia. Calyx 5-parted, in fruit with a wing decurrent on the pedicel. Tendril

climber.

1. ERIOGONUM, Michx.

Flowers perfect, iuvolucrate ; involucre 4 - 8-toothed or lobed, usually many-

flowered ; the more or less exserted pedicels intermixed with narrow scarious

bracts. Calyx 6-parted or -cleft, colored, persistent about the achene. Sta-

mens 9, upon the base of the calyx. Styles 3 ; stigmas capitate. Achene
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triangular. Embryo straight and axile, with foliaceous cotyledons. — Annu-

als or perennials, with radical or alternate or whorled entire leaves, without

stipules. (Name from ^piou, icool , and yovv, knee.)

1. E. annuum, Nutt. Annual, erect, leafy, naked above, 2° bigli, white-

floccose-tomentose throughout; leaves oblong-lanceolate, acute at both ends,

sliort-petiolate, flat ; bracts small, triangular ; involucres numerous in terminal

cymes, turbinate, shortly pedicelled, 1 - 1 h" long, very tomentose ; flowers

white, the outer sepals oblong-obovate, 1" long or less.— Central Kan. to CoL.

and southward.

2. OXYRIA, Hill. Mountain Sorrel.

Calyx herbaceous, of 4 sepals; the outer smaller and spreading, the inner

broader and erect (but unchanged) in fruit. Stamens 6. Stigmas 2, sessile,

tufted. Achene lenticular, thin, flat, much larger than the calyx, surrounded

by a broad veiny wing. Seed flattened contrary to the wing. Embryo straight,

in the centre of the albumen, slender.— Low alpine perennial, with round-

kidney-form and long-petioled leaves chiefly from the root, obliquely truncate

sheaths, and small greenish flower.^ clu.stered in panicled racemes on a slender

scape. (Xame from oi^vs, sour, in allusion to the acid leaves.)

1. O. digyna, Hill. Leaves all round-kidney-form, usually notched at

the end; fruit orbicular.— Alpine region of the White Mts., and far north

and westward. (Eu.)

3. RUM EX, L. Dock. Sorrel.

Calyx of 6 sepals ; the -3 outer herbaceous, sometimes united at base, spread-

ing in fruit ; the .3 inner larger, somewhat colored, enlarged after flowering

(in fruit called vah-es) and convergent over the 3-angled achene, veiny, often

bearing a grain-like tubercle on the back. Stamens 6. Styles 3 ; stigmas

tufted. Embryo slightly curved, lying along one side of tlie albumen, slender.

— Coarse herbs, with small and homely (mostly green) flowers, which are

crowded and commonly whorled in panicled racemes ; the petioles somewhat

sheathing at base. (The ancient Latin name ; of unknown etymology.)

§ 1. LAFATHUM. (Dock.) Flowers perfect or monoeciously pol ijgunious

;

herbage not sour or scarce! i/ so ; none of the leaves halberd-shaped. {Flower-

ing through the summer.)

* Perennials, 1-7° high, mostlg with fusiform roots; valves not bearing bristles..

H- Valves {large, 3" broad or more, thin) all naked or one icith a small grain.

R. Patientia, L. (Patience Dock.) A very tall species, with ovate-

oblong and lanceolate leaves (broadest above the base), those from the root 2-
3° long, and one of the heart-shaped nearly or quite entire valves (3'' broad)

bearing a small grain, or its midrib thickened at base.— N. Eng. and N. Y.

(Adv. from Eu.)

1. R. venosus, Pursh. Stems from running rootstocks, erect (1° high

or less), with consjjicuous dilated stipules; leaves on short but rather .slender

petioles, ovate or oblong to lanceolate (3-6' long), acute or acuminate, only

the lowest obtuse at l)ase
;
panicle nearly sessile, short, dense in fruit; valves

entire, glandless, broadly cordate with a deep sinus, 9 - 12" in diameter, briglit

rose-color.— Sask. to central Mo. and Kan., and wostwnrd.
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t- Valves smaller, one or more of them conspicuously grain-bearing.

++ Indigenous ; leaves not wavij, none heart-shaped, except the lowest ofn. 5.

2. R. Brit^nnica, L. (Great Water-Dock.) Tall and stout (5 - G**

high) ; leaves oljloug-lauceolate, rather acute at both euds, transversely veined,

and with obscurely erose-crenulate margins (the lowest, including the petiole,

1-2^ long, the middle rarely truncate or obscurely cordate at base) ; racemes

upright in a large compound pauicle, nearly leafless ; Avhorls crowded
;
pedicels

capillarji,
nodding, about twice the length of thefruiting calyx ; the valves orbiculai

or round-ovate, very obtuse, obscurely heart-shaped at base, Jinely reticulated.

entire or repand-denticulate (2 - 3" broad), all grain-bearing. (R. orbiculatus,

Grai/.)— Wet places, X. Eng. to N. J., west to Minn, and Kan.

3. R. altissimus, Wood. (Pale Dock.) Rather tall (2-6° high);

leaves ovate- or ohlong-lanceolate, acute, pale, thickish, obscurely veiny (the cau-

line 3-6' long, contracted at base into a short petiole) ; racemes spike-like

and panicled, nearly leafless ; whorls crowded; pedicels nodding, shorter than

the fruiting calyx; valves broadly ovate or obscurely heart-shaped, obtuse or

acutish, entire, loosely reticulated (about 2" broad), one with a conspicuous

grain, the others with a thickened midrib or naked. (R. Britannica, Gray;

not L) — Moist grounds, N. Y. and X. J. to Minn, and Kan.

4. R. salicifolius, Weinmann. (White Dock.) Rather low (1-3°

high); root white; leaves narrowly or linear-lanceolate, or the lowest oblong;

whorls much crowded; pedicels much shorter than the fruiting calyx; valves

deltoid-ovate, obtusish or acutish (about 1^" long), one, two or sometimes all

with a conspicuous often very large grain ; otherwise nearl}^ as n. 3.— Salt

marshes, from Xewf. to X. Eng., about the Great Lakes, and far westward.

5 R. verticillatUS, L. (Sw^amp Dock.) Rather tall (3-5° high);

leaves lanceolate or oblong-lanceolate, rather obtuse, thickish, pale-green, the

lowest often heart-shaped at base ; racemes nearly leafless, elongated, loose, the

whorls crowded or the lower ones distant ; fruit-bearing pedicels slender, club-

shaped, abruptly rejiexed, 3-4 tiines longer than thefruiting calyx ; valves dilated-

rhomboid, obtusely someichat pointed, strongly rugose-reticulated, each bearing a

very large grain. — Wet swamps, common.

•"1- -^ Naturalized European weeds ; lower leaves mostly heart-shaped at base.

R. CRfspus, L (Curled Dock.) Smooth (3-4° high); leaves ivith

strongly ivavy-curled margins, lanceolate, acute, the lower truncate or scarcely

heart-shaped at base; ivhorls crowded in prolonged ivand-like racemes, leafless

above ; valves round-heart-shaped , obscurely denticulate or entire, mostly all grain-

bearing. — In cultivated and waste ground, very common. A hybrid of this

with the next is reported from ]VIass., X. Y., and Md.
R. obtusif6lius, L. (Bitter Dock.) Stem roughish ; loivest leaves

ovate-heart-shaped , obtuse, rather downy on the veins beneath, somewhat wavy-
margined, the upper oblong-lanceolate, acute; ivhorls loose and distant : valves

ovate-halberd-s/iaped, ivith some sharp awl-shaped teeth at base, strongly reticu-

lated, one of them principally grain-bearing.— Fields, etc., common.
R. SANOL'fxEUS, L. Leaves oblong-lanceolate, often fiddle-shaped, wavy-

margined; ivhorls distant, in long slender leafless spikes; pedicels very short,

jointed at base ; valves nan-owly oblong, obtuse, entire, one at least grain-bearing

;

veins of the leaf red, or green.— Waste and cultivated ground.

R. coxGLo:\iERA.Trs, Murray, (Smaller Green Dock.) Like the last,

but leaves not fiddle-shaped, and panicle leafy; pedicels short, jointed below
the middle ; valves acutish, all grain-bearing.— Moist places.
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* * Annuals, low; valves bearing long awns or bristles.

6. R. maritimus, L. (Golden Dock.) Minutely pubescent, diffusely

branched, 6-12' high; leaves lance-linear, wavy-margined, the lower auricleil

or heart-shaped at base ; whorls excessively crowded in leafy and compact or

interrupted spikes; valves rhombic-oblong, lance-pointed, each bearing 2-3
long awn-like bristles on each side, and a large grain on the back.— Sea-shore,

Mass. to N. C. ; also from 111. to Minn., and westward.

§ 2. ACETOSA. (Sokrel.) Flowers dioecious, small, in a terminal naked

panicle; herbage sour; some leaves halberd-shaped ; smooth perennials,

spreading by running rootstocks, Jlowering in spring.

7. R. hastatulus, Baldw. Stem simple, l - 2° high ; leaves nearly as in

the next; pedicels jointed at or below the middle; valves of the fruiting cabjx

round-heart-shaped , thin, finely reticulated, naked, mamj times larger than the

achene. (R. Engelmanni, Zerfei.) — S. W. 111. to E. Kan., Tex., and Fla.

;

Kiverhead, Long Island {Young).

R. AcETOSELLA, L. (FiELD or Sheep Sorrel.) Low (6-12' high);
leaves narrow-lanceolate or linear, halberd-form, at least those of the root, the
narrow lobes entire; pedicels jointed with the flower ; valves scarcelj enlarging
in fruit, ovate, naked.— Abundant everywhere. (Nat. from Eu.)
R. Acet6sa, L. (Sorrel Dock.)' Like the last, but /«//er (1 -.3° high);

leaves oblong or broadly lanceolate ; valves eyitarging in fruit and orbicular,

the outer rejiexed.— Charlotte, Vt., and Penn Yan, N. Y. (Xat. from Eu.)

4. POLYGONUM, Tourn. Knotweed.

Calyx mostly 5-parted ; the divisions often petal-like, all erect in fruit, with-

ering or persistent. Stamens 4-9. Styles or stigmas 2 or 3 ; achene accord-

ingly lenticular or 3-angular. Embryo placed in a groove on the outside of

the albumen and curved half-way around it ; the radicle and usually the co-

tyledons slender.— Pedicels jointed. Ours all herbaceous, with filjrous roots

(except n. 19), flowering through late summer and early autunm. (Name
composed of ttoXvs, man//, and yow, knee, from the numerous joints.)

§ 1. POLYGONUM proper. Floivers in axillary fascicles or spicate ivith

foliaceous by-acts; leaves and bracts jointed upon a very short petiole adnate

to the short sheath of the 2-lobed or lacerate scarious stipules : stems striate ;

calyx 5 - 6-parted, usually more or less herbaceous ; stamens 3-8, the 3 inner

filaments broad at base; styles 3; cotyledons incumbent; albumen horny;

glabrous annuals^ except n. 1. (§ Avicularia, Meisn.)

* Leafy throughout.

1 . P. maritimTim, L. Perennial, at length woody at base (or sometimes

annual), prostrate, glaucous, the stout stems very shortly jointed; leaves thick,

oval to linear-oblong (3-10" long), exceeding the nodes; stipules very con-

spicuous; sepals petaloid; stamens 8; achene smooth and shining, exserted.—
Sea-coast from Mass. to Ga. (Eu.)

2. P. aviculare, L. Slender, mostly prostrate or ascending, bluish-green

;

leaves oblong to lanceolate (3-10" long), usually acute or acutish ; sepals

hardly 1" long, green with pinkish mnrgins ; stamens 8 (rarely 5) ; achene dull

and minutely granular, mostly included.— Common everywhere in yards,

waste places, etc. (Eu., Asia.)
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3. P. erdctum, L. Stouter, erect or ascending {\ -2° \v\g\\), yellowish,

leaves oblong or oval (^-2^' long), usually obtuse; yZo^rers mostly \^" loivj,

often yellowisli, on more or less exserted pedicels ; stamens 5 - 6 ; achene dull,

included. (P. aviculare, var. erectum, Roth.) — Common, by waysides, etc.

* * Leaves much reduced above and bract-like.

4. P. ramosissimum, Michx. Erect or ascending (2-4° higli), yel-

lowish-yreen ; leaves lanceolate to linear (1-2^' long), acute
;
^o?rers and

achene as in n. 3, but sepals more frequently 6, the stamens 3-6, and the

achene mostly smooth and shining.— Sandy shores and banks of streams. E.

Mass. to N. Y., west to Minn., Ark., Tex., and far westward.

5. P. tenue, Michx. Stem angled, erect (i-H° h^gh), glabrous, or

slightly scabrous at the nodes; leaves narrowly linear to lanceolate (1-2'

long), 3-nerved, acute at each end and often cuspidate, the margins somewhat

scabrous and at length revolute
; flowers often solitary, nearly sessile ; stamens

8 ; achene included, dull black.— Dry soil, N. Eng. to S. C, west to Minn.,

Mo., and Tex.

6. P. camporurQ, Meisn. Stein /ere/e, erect or ascending (2-3° high),

glabrous : leaves deciduous, linear to oblong, usually short
;
pedicels slender,

exsertedfrom the scarious sheaths ; stamens 8.— E. Kan. to Tex.

§2. PERSICARIA. Flowers in dense spikes, with small scai'ious bracts;

leaves not jointed on the petiole ; sheaths cylindrical, truncate, entire, naked

or ciliate-fringed or margined ; calyx colored, ft-parted, appressed to the

fruit; stamens A -^', fllaments filiform ; cotyledons accumbent.

* Sheaths and bi'acts not ciliate orfringed ; sepals not punctate ; style 2-clefl.

7. P. lapathifdlium, L. Annual, branching, l -4° high, glabrous or

the peduncles often minutely glandular; leaves lanceolate, attenuate upward

from near the cuneate base and acuminate, somewhat scabrous with short ap-

pressed hairs on the midrib and margin, or rarely floccose-tomentose beneath
;

sheaths and bracts rarely somewhat ciliolate-, spikes oblong to linear (^-2'

long), dense, erect or nearly so ; flowers white or pale rose-color ; stamens 6
;

achene ovate, rarely V^ broad. (P. nodosum, Peis. P. incarnatum, Man., in

part.)— Wet places; N. Eng. and Can. to 111., Wise, and far westward. Very

variable. (En.)

Var. incarnatum, Watson. Leaves often large (6-12' long, 1-3' wide)

;

spikes more slender and elongated (2-4' long), nodding. (P. incarnatum,

£11.) — Penn. to 111., Mo., and southward.

Var. incanum, Koch. Low (6 - 12' high) ; leaves small, obtusish, more

or less hoary beneath with floccose tomentum ; spikes short.— Cayuga Lake,

N. Y., Out., shores of L. Superior, and northwestward (En.)

8. P. Pennsylvanicum, L. A similar species, but the branches aborr^

and especially the peduncles beset with stipitate glands ; flowers larger and often

bright rose-color, in short erect spikes, often on exserted pedicels ; stamens

usually 8; achene nearly orbicular, over 1" broad.— Moist soil, in open waste

places, common.

9. P. amphibium, L. Perennial, aquatic or rooting in the mud ''tout

and glabrous or nearly so, not branching above the rooting base; leaves usu-

ally floating, thick, smooth and shining above, mostly long-petioled, elliptical
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to oJ.long or sometimes lanceolate, arw^/s/i, cuneate or cordate at base (2-5

long) ; spike terminal, dense, ovate or oUorif/ (|- 1' long) ; flowers bright rose-

color (1^-3" long) ; the 5 stamens and 2-cleft style exserted.—Widely distrib-

uted and rather common. (Eu., Asia.)

10. P. Muhlenbergii, Watson. Perennial, in muddy or dry places,

decumbent or suberect, sco/>ro«s icith short appressed or ylandular hairs ; leaves

. thinner, rather broadly lanceolate, narrowly acuviinate (4 7' long) ; spikes more

elongated (1-3^ long), often in pairs; flowers and fruit nearly as in tlie last

(P. amphibium, var. terrestre, 6r^?'a^, JNIanual; not Leers.)— N. Eug. to Fla.,

westward, across the continent.

* * Sheaths and bracts bristly riliate or the sheaths foUaceously margined.

-t- Sepals not punctate ; style 2-cleft; achene somewhat Jlatttned.

11. P. Hartwrightii, Gray. Perennial, very closely allied to n. 9,

growing usually in mud, the ascending stems rooting at base and very leafy,

more or less rough-hairy, at least on tlie sheaths and bracts, the former ciliate

and often with abruptly spreading f)liaceons borders ; leaves rather narrow (2 - 7'

long), on very short petioles
;
flowers and fruit as in n. 9.— X. Eng. and X. Y.,

to Minn., Iowa, and far westward. When growing in water the floating leaves

are thicker and glabrous.

12. P. Careyi, Olney. Annual, erect, the stem (3-5° hig-^.^and pedun-

cles glandular-bristly ; leaves narrowly lanceolate, attenuate to both ends, rough-

ish ; sheaths ciliate or sometimes margined; r^pikes slender, loose and nodding;

flowers purplisli ; stamens mostly 5.— Shady swamps, S. Maine and N. H. to

Penn. and Out.

P. orientAle, L. (Prince's Feather.) Tall hrauching annual, soft-

hairy ; leaves ovate or oblong, pointed, distinctly petioled; sheaths ciliate or
»ften with an abrupt spreading border ; flowers large, bright rose-color, in d/use
cylindrical nodding spikes ; stame7is 7.— Sparingly escaped from gardens into

waste grounds. (Adv. from India.)

P. PkrsicXria, L. (Lady's Tiiumh.) Nearly smooth and glabrous (12-
18' high); sheaths more or less bristly-ciliate ; leaves lanceolate, pointed,

roughish, often marked with a dark triangular or lunar spot near the middle

;

sj>ikes ovoid or oblong, dense, erect, on smooth (or at least not glandular) pedun-
cles ; stamens mostly 6; styles half 2-3-cleft ; achene gibbous-flattened or
sometimes triangular, smooth and shining.— Waste and damp places, very
common. (Nat. from Eu.)

— -I- Sepals conspicuously dotted and leaves punctate [except n. 13), ivitli dcric*

juice; style mostly ^-parted, and achene triangular ; sheaths bristle-fringed.

13. P. hydropiperoides, Michx. (Mild Water-Pepper.) Perev

iial, not acrid; stem smooth (1-3° high), branching; the narrow sheathf

hairy ; leaves narrowly lanceolate, sometimes oblong ; spikes erect, slender.

sometimes filiform, often interrupted at base (1 -2^' long) ; flowers small, flesh-

color or nearly white; sepals not dotted ; stamens 8; achene sharply triangular,

smooth and shining.— Wet places and in shallow water; common, especially

southward.

14. P. Hydropiper, L. (Common Smartweed or Water-Pepper.)
Annual, 1-2° high, smooth; leaves narrowly to linear-lanceolate; spikes nod-

ding, usually short or interrupted; flowers mostly greenish; stamens 6; style

2-3-parted; achene dull, minutely striate. — Moist or wet grounds; appa

rently introduced eastward, but indigenous north and westward (Eu.)
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15. P. acre, HBK. (Water Smartweed.) Pe?-ennm/, nearly smooth

stems rooting at the decumbent base, 2 -5° high; leaves larger and longer

than in the last, taper-pointed ; spikes ei'ect ; Jiowers ichitish, sometimes flesh-

color; stamens 8; style mostly 3-parted ; achene smooth and shining.— Wet
places ; common, especially southward.

§ 3. BISTORTA. Glabrous alpine perennials, icith thick creeping rootstocks

and simple stems ; Jlowers in a spike-like raceme; calyx coloredy deeply 5

cleft; stamens 8; styles 3, long,

16. P. viviparum, L. Smooth, dwarf (4-8' high), bearing a linear

erect spike of tlesh-colored flowers (or often little red bulblets in their place)

;

leaves lanceolate.— Alpine summits of N. Eng., shores of L. Superior, and

northward. (Eu.)

§ 4. TOVARA. Perennials ; Jlowers in loose naked long and slender spikes;

calyx rather herbaceous {greenish), unequally 4-parted ; stamens 5; styles 2,

distinct, rigid and persistent on the smooth lenticular achene.

17. P. Virginianura, L. Almost smooth ; stem terete, upright (2-4°

high) ; sheaths cylindrical, hairy and fringed ; leaves ovate, or the upper ovate-

lanceolate, taper-pointed, rounded at the base, short-petioled, rough-ciliate (3 -

6' long) ; flowers 1-3 from each bract, somewhat curved, the styles deflexed

in fruit, minutely hooked.— Thickets in rich soil, common. (Asia.)

§ 5. TINIARIA. Annuals or perennials, mostly twining or climbing, and with

petioled cordate or sagittate leaves ; Jlowers in loose panicles or racemes or in

terminal or axillary clusters ; calyx green ivith colored margins, 5- {rarely 4-)

parted ; stamens mostly 8; styles or stigmas 3 (2 in n. 18).

* Annuals, erect, or somewhat climbing by rejlexed prickles on the angles of the

stem and petioles ; sepals {pale rose-color or white) not keeled ; bracts chaff-like.

18. P. arifblium, L. (IIalberd-leaved Tear-thumb.) Stem grooved-

angled ; leaves halberd-shaped, taper-pointed, long-petioled ; flowers somewhat

racemed (few)
;
peduncles glandular-bristly ; calyx often 4-parted ; stamens 6

;

styles 2, very short ; achene leyiticular (large).— Low grounds. (Asia.)

19. P. sagittatuin,L. (Arrow-leaved Tear-thumb.) Stem ^-angled ^

leaves arrow-shaped, short-petioled ; flowers capitate
;
peduncles smooth ; stamens

mostly 8; styles 3, slender; achene sharply 3-angled.— Low grounds, common.
- Slender, smooth except the angles of the stem and midrib beneath, which

are armed with fine and very sharp saw-toothed prickles. (Asia.)

* * Stems not prickly ; calyx with the 3 outer divisioiis keeled, at least in fruit ,

Jlowers in loose panicled racemes ; bracts short-sheathing.

P. Convolvulus, L. (Black Bindweed.) Annual, twining or procura

bent, low, roughish, the joints naked; leaves halberd-heart shaped, pointed;

flowers in small interrupted corymbose racemes ; outer calyx-lobes keeled

;

achene smootliish.— Cult, and waste grounds, common. (Xat. from Eu.)

20 P. cilinode, Michx. Perennial, minutely downy ; the sheathsfringed

at the base with reflexed bristles; leaves heart-shaped and slightly halberd-

shaped, taper-pointed ; racemes panicled ; calyx-lobes obscurelij keeled ; achene

very smooth and shining.— Copses and rocky hills, X. Eng. to mountains oi

N. C, west to Mich, and Minn. Climbing 3-9° high.
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21. P. duraetorum, L., var scandens, Gray, (Climbing False
Buckwheat.) Perennial, smooth; sheaths naked; leaves heart-shaped or

slightly halberd-shaped, pointed ; racemes interrupted, leafy ; the 3 outer ca/i/.r

lobes strong! ij keeled and m fruit irhirjed ; achene smooth and shining.— Moist

thickets, common. Twining 8-12° high over bushes

P. cuspiDATi'M, Sieb. & Zucc. Perennial, erect, stout and tall, glabrous
except the loose axillary panicled racemes ; leaves round-ovate, shortly acu
minate, truncate or cordate at base; outer sepals broadly winged in fruit.--

Occasionally escaped from gardens. (Japan.)

5. FAGOPYRUM, Tourn. Buckwheat.

Calyx petal-like, equally 5-parted, withering and nearly unchanged in fruit

Stamens 8. Styles 3 ; stigmas capitate. Achene 3-sided, longer than the calyx.

Embryo large, in the centre of the albumen, which it divides into 2 parts, with
very broad and foliaceous plaited and twisted cotyledons.— Glabrous annuals,

with triangular-heart-shaped or halberd-shaped leaves, semicylindrical slieaths,

and corymbose racemes or panicles of white tlowers, often tinged with green or
rose-color. (Xame from /(///«s, the beecli, and Trupos, ?r/ifa^ from the resem-
blance of the grain to the beech-nut ; so the P^nglish name Buckwheat, from
the German buche, beech.)

P. ESCULENTUM, Mocuch. (BucKWHEAT.) Smoothish ; flower with 8

honey-bearing yellow-glands interposed between the stamens; aclieue acute
and entire, smooth and sliining.— Old fields, remaining as a weed after culti-

vation, and escaping into copses. June-8ept. (Adv. from Eu.)

P. Tataricu.m, Gaertn. (India-wheat.) Flowers very small, on shorter
pedicels; achene very dull and roughish, the sides sulcate.— An occasional

escape from cultivation. (Adv. from Asia.)

6. POLYGONELLA, Michx.

Flowers perfect or polygamous-dioecious. Calyx 5-parted, petaloid, loosely

persistent about the achene. the 3 inner divisions often enlarging in fruit, in

which case the outer are usually spreading. Stamens 8. Styles 3, and achene

3-angular Embryo slender, straight or nearly so, toward one side of tlie albu-

men.— Slender glabrous annuals or perennials, with alternate mostly linear

leaves jointed at the base, and rather rigid truncate or oblique naked sheatlis

and bracts. Flowers on solitary jointed pedicels (nodding in fruit) in slender

panicled racemes. (Diminutive of Polygonum.)

1. P. articulata, Meisn. Annual, erect, branching, glaucous, 4-12'

high; leaves linear-filiform, deciduous; flowers rose-color, nodding, in very

slender racemes, the calyx a little enL rged in fruit ; 3 inner filaments dilated

at base ; achone exserted, smooth. (Polygonum articulatum, Graij.)— Dry,

^andy soil ; on the coast from Maine to N. J., and along the Great Lakes.

7. BRUNNICHIA, Banks

Calyx 5-parted ; the divi.sions somewhat petal-like, oblong, connivent and

coriaceous in fruit, the base and almost the whole length of the pedicel wmged
on one side. Stamens 8; filaments capillary. Styles 3, slender; stigmas de-

pressed-capitate. Ovule pendulous on a slender erect funiculus ; seed erect.

6-grooved. Achene obtusely triangular, partly 3-celled, enclosed in the iudu

rated calyx. Embryo in one of the angles of the mealy albumen, somewlia

curved.— Somewhat shrubby with grooved stems, cliinhing by tendrils froip

the ends of the branches. (Named for F. Brunmch, a Danish naturalist )
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1. B. Cirrhosa, Bauks. Glabrous; leaves ovate or heart-shaped, pointed,

entire
;
petioles dilated at base and partly clasping, but with no distinct sheath

or stipules; flowers greenish, 2-5 in a fascicle from the axil of an awl-shaped

bract, these crowded in axillary and terminal racemes
;
pedicel jointed near

the base ; fruiting calyx with the wing 1' long.— S. 111. to S. C. and Fla.

Order 90. PODOSTE3IACE^:. (River-weed Family.)

Aquatics, growing on stones in running water, some with the aspect oj

Sea-weeds, or others of Mosses or Liverworts ; the minute naked flowers

bursting from a spathe-Uke involucre as in Liverworts, producing a 2-3*

celled many-seeded ribbed capsule ;— represented in Xorth America by

1. PODOSTEMON, Michx. River-weed.

Flowers solitary, nearly sessile in a tubular sac-like involucre, destitute of

floral envelopes. Stamens 2, borne on one side of the stalk of the ovary, with

their long filaments united into one for more than half their length, and 2 short

sterile filaments, one on each side ; anthers 2-celled. Stigmas 2, awl-shaped.

Capsule pedicellate, oval, 8-ribbed, 2-celled, 2-valved. Seeds minute, very nu-

merous on a thick persistent central placenta, destitute of albumen.— Leaves

2-ranked. (Name from iTovs,foot, and (tt7i/x(j}v, stamen ; the two stamens being

apparently raised on a stalk by the side of the ovary.)

1. P. ceratophyllus, ]\Iichx. Leaves rigid or horny, dilated into a

sheathing base, abo\e mostly forked into thread-like or linear lobes.— Not

rare in shallow streams, E. Mass. to Minn., and southward. July -Sept.

—

A small olive-green plant, of firm texture, resembling a Seaweed, tenaciously

attached to loose stones by fleshy disks or processes in place of roots.

Order 9L ARISTOLOCHIACE^. (Birthwort Family.)

Twining shrubs, or low herbs, ivith perfect flowers, the conspicuous lurid

calyx valvate in bud and coherent (at least at base) with the 6-celled ovary,

which forms a many-seeded Q-celled capsule or berry in fruit. Stamens 6-

12, more or less united with the style; anthers adnate, extrorse. — Leaves

petioled, mostly heart-shaped and entire. Seeds anatropoiis, with a large

fleshv rhaplie, and a minute embryo in fleshy albumen. A small family

of bitter-tonic or stimulant, sometimes aromatic ])lants.

i. Asarum. Steniless herbs. Stamens VI, with more or less distinct filaments.

2. Aristolochia. Caulescent herbs or twining shrubs. Stamens 6, the sessile anthers

adnate to the stigma.

1. ASARUM, Tonm. Asarabacca. AViLn Ginger.

Calyx regular ; the limb 3-cleft or parted. Stamens 12, with more or less

distinct filaments, their tips usually coniinued beyond the anther into a point.

Capsule rather fleshy, globular, bursting irregularly or loculicidal. Seeds

large, thick.— Stemless perennial herbs, with aromatic-pungent creeping root-

stocks bearing 2 or 3 scales, then one or two kidney-shaped or heart-sliaped

leaves on long petioles, cvjd a short-peduncled flcnver close to the ground in the

lower axil; in spring. (An ancient name, of ol)scure derivation.)
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§ 1 Calyx-tube whoUtj adnate to the ovary, the tips injlexed in hud ; Jilaments

slender, much longer than the short anthers ; style barely 6-lobed at the sum-

mit, with 6 radiating thick stigmas ; leaves a single pair, unspotted.

1. A. Canadense, L. Soft-pubescent; leaves membranaceous, kidney-

shaped, more or less pointed (4-5' wide when full grown) ; calyx bell-sliaped,

tlie upper part of the short-pointed lobes widely and abruptly sjn-eading,

brown-purple iuside. — Hillsides iu rich woods ; common, especially northward.

§ 2. Calyx-tube injiated bell-shaped, somewhat contracted at the throat, its base

adnate to the lower half of the ovary ; limb 3-cleft, short ; anthers sessile or

nearly so, oblong-linear ; styles ^, fleshy, diverging, 2-cleft, bearing a thick

extrorse stigma below the cleft; leaves thickish, persistent, usually only one

each year, often whitish-mottled ; peduncle very short ; rootstocks clustered,

ascending.

2. A. Virglnicum, L. Nearly glabrous; leaves round-heart-shaped

(about 2' wide) ; calyx short, reticulated within ; antliers pointless.— Va. to

Ga., in and near the mountains.

3. A. arifolium, Michx. Leai-es halberd-heart-shaped {2 -4' long); calyx

oblong-tubular, with very short and blunt lobes; anthers obtusely short-pointed.

— Va. to Fla.

2. ARISTOLOCHIA, Tourn. Birthwoi.t.

Calyx tubular ; the tube variously inflated above the ovary, mostly contracted

at the throat. Stamens 6, the sessile anthers wholly adnate to the short am!

fleshy 3 -6-lobed or angled style. Capsule naked, septicidally 6-valved. Seeds

very flat. — Twining, climbing, or sometimes upright perennial herbs or shrul)s,

with alternate leaves and lateral or axillary greenisli or lurid-purple flowers

(Named from reputed medicinal properties.)

§ 1. Calyx-tube bent like the letter S, enlarged at the tivo ends, the small limb ob-

tusely S-lobed ; anthers contiguous in pairs {making 4 cells in a row under

each of the three truncate lobes of the stigma) ; low herbs.

1. A. Serpentina, L. (Virginia Snakeroot.) Stems (8 -15' high)

branched at base, pubescent ; leaves ovate or oblong (or narrower) from a heart-

jshaped base or halberd-form, mostly acute or pointed ; flowers all next the

root, short-peduncled.— Rich woods. Conn, to Fla., west to Mich., Mo., and
La. July.— The fibrous, aromatic-stimulant root is well known in medicine.

§ 2. Calyx-tube strongly curved like a Dutch pipe, contracted at the month, the

short limb obscurely 3-lobed ; anthers contiguous in pairs under each of the S

sho7-t and thick lobes of the stigma; very tall twining sk7'ubs ; flowersfrom
one or two of the superposed accessory axillary buds.

2 A. Sipho, L'Her. (Pipe-Vine. Dutchman's Pipe.) Nearly gla-

brous ; leaves round-kidney-shaped (sometimes 8- 12' broad)
;
peduncles with a

clasping bract ; calyx (1 ^' long) with a brown-purple abrupt flat border.— Rich

woods, Penn. to Ga., west to Minn, and Kan. May.

3. A. tomentosa, Sims. Downy or soft-hairy ; leaves round-heaH-shaped

,

very veiny (3-5' long) ; calyx yelloivish, with an oblique t?ark purple closed ori-

fice and a rugose reflexed limb.— Rich woods, mountains ^ N. C. to Fla., west

to S. 111. an«^ Mo. June.
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§ 3. Calyx-tuhe straight, open, with ample &-lobed limb, the lobes appendnged .,

anthers equidistant; erect herbs; flowers in axillary cymose fascicles.

A. clemAtitis, L., with long-petioled cordate leaves, from Europe, is said

to have permanently escaped near Ithaca, N. Y. {Dudley).

Order 92. PIPERACE^. (Pepper Family.)

Herbs, with jointed stems, alternate entire leaves, and perfect flowers in

spikes, entirely destitute of floral envelopes, and with 3-5 more or less

separate or united ovaries.— Ovules few, orthotropous. Embr^'O heart-

shaped, minute, contained in a little sac at the apex of the albumen. —
The characters are those of the Tribe Saururece, the Piperacece proper

(wholly tropical) differing in having a 1-celled and 1-ovuled ovary.

1. SAURIJRUS, L. Lizard's-tail.

Stamens mostly 6 or 7, hypogynous, with distinct filaments. Fruit some

what fleshy, wrinkled, of 3-4 indehisceut carpels united at base. Stigmas

recurved. Seeds usually solitary, ascending.— Perennial marsh herbs, with

heart-shaped converging-ribbed petioled leaves, without distinct stipules ; flow-

ers (each with a small bract adnata to or borne on the pedicel) crowded in a

slender wand-like and naked peduncled terminal spike or raceme (its appear-

ance giving rise to the name, from aavpos, a lizard, and oupd, tail).

1. S. cernuus, L. Flowers white, fragrant; spike nodding at the end
;

bract lanceolate ; filaments long and capillary.— Swamps, Conn, to Ont., Minn..

Mo., and southward. June - Aug.

Order 93. LAUKACE^. (Laurel Family.)

Aromatic trees or shrubs, with alternate simple leaves mosdy marked with

minute pellucid dots, and flowers with a regular calyx of A or 6 colored

sepals, imbricated in 2 rows in the hud,free from the 1-celled and l-ovuled

ovary, and mostlyfewer than the stamens ; anthers opening by 2 or 4 uplifted

valves.— Flowers clustered. Style single. Fruit a 1-seeded berry or

drupe. Seed anatropous, suspended, with no albumeU} filled by the large

almond-like embryo.

* Flowers perfect, panicled ; stamens 12, three of them sterile, three •with extrorse anthers.

1. Persea. Calyx persistent. Anthers 4-celled. Evergreen.

* * Flowers dioecious, or nearly so ; stamens in the sterile flowers 9 Leaves deciduous.

2. Sassafras. Flowers in corjnub- or umbel-like racemes. Anthers 4-celled, 4-valved

3. Litsea. Flowers few in involucrate umbels. Anthers 4-celled, 4-valved.

4. Liindera. Flowers in umbel-like clusters. Anthers 2-celled, 2-valved.

1. PERSEA, Gaertn. Alligator Pear.

Flowers perfect, with a 6-parted calyx, persistent at the base of the bwtr^-like

fruit. Stamens 12, in four rows, the 3 of the innermost row sterile and gland-

like, the rest bearing 4-celled anthers (i. e. with each proper cell divided trans

versely into two), opening by as many uplifted valves; the anthers of 3

stamens turned outward, the others introrse.— Trees, with persistent entire

leaves, and small panicled flowers. (An ancient name of some Oriental tree.)
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1. P. Carolinensis, Nees. (Red Bay.) Hoary with a fine down, at

least when young ; leaves oblong, pale, soon smooth above
;
peduncle bearing

few ilowers in a close cluster; sepals downy, the outer shorter; berries dark

blue, on a red stalk.— Swamps, S. Del. to Fla. and Tex. May. A small tree.

2. SASSAFRAS, Nees.

Flowers dioecious, with a 6-parted spreading calyx ; the sterile kind witJi '.)

stamens inserted on the base of the calyx in 3 rows, the 3 inner with a pair <A

stalked glands at the base of each; anthers 4-celled, 4-valved; fertile flowers

with 6 short rudiments of stamens and an ovoid ovary. Drupe ovoid (blue),

supported on a club-shaped and rather fleshy reddish pedicel. — Trees, with

spicy-aromatic bark, and very mucilaginous twigs and foliage ; leaves decidu-

ous, often lobed. Flowers greenish-yellow, naked, in clustered and peduncled

corymbed racemes, appearing with the leaves, involucrate with scaly bracts.

Leaf-buds scaly. (The popular name, applied by the early French settlers in

Florida.)

1. S. ofllcin^le, Xees. Trees 15- 125° high, with yellowish-green twigs;

leaves ovate, entire, or some of them 3-lobed, soon glabrous.— Rich woods,

E. Mass. to S. Ont., Mich., E. Iowa and Kan., and south to the Gulf. April.

3. LIT SEA, Lam.

Flowers dioecious, with a 6-parted deciduous calyx ; the sterile with 9 sta-

mens in 3 rows ; their anthers all introrse, 4-celled, 4-valved ; fertile flowers

with 12 or more rudiments of stamens and a globular ovary. Drupe globular.

— Shrubs or trees, with entire leaves, and small flowers in axillary clustered

umbels. (Name of Chinese origin.)

1. L. geniculata, Benth. & Hook. (PoxD Spice.) Flowers (yellow)

appearing before the deciduous oblong leaves, which are hairy on the midrib

beneath; branches forked and divaricate, the branchlets zigzag; involucres

2-4-leaved, 2-4-flowered; fruit red. (Tetranthera geniculata, Nees.) —
Swamps, Va. to Fla. April.

4. LIN DEE. A, Thunb. Wild Allspice. Fever-bush.

Flowers polygamous-dioecious, with a 6-parted open calyx ; the sterile with

9 stamens in 3 rows, the inner filaments 1 -2-lobed and gland-bearing at base
;

anthers 2-celled and 2-valved; fertile flowers with 15-18 rudiments of stamens

in 2 forms, and a globular ovary. Drupe obovoid, red, the stalk not thickened.

— Shrubs, Avith deciduous leaves, and honey-yellow flowers in almost sessile

lateral umbel-like clusters, appearing before the leaves (in our species) ; the

clusters composed of smaller clusters or umbels, each of 4 - 6 flowers and sur-

rounded by an involucre of 4 deciduous scales. Leaf-buds .scaly. (Named for

John Linder, a Swedish botanist of the early part of the 18th century.)

1. L. Benzoin, Blume. (Spice-bush. Benjamin-bush.) Nearly

smooth (6-15° high); leaves oblong-obovate, pale underneath.— Damp woods,

N. Eng. to Ont., Mich., E. Kan., and southward. March, April.

2. L. melisssefolia, Blume. Young branches and buds pubescent ; leaves

oblong, obtuse or heart-shaped at base, downy beneath ; umbels few.— Low
grounds, N. C. to Fla., west to S. HI. and Mo. April.
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Order 94 THY3IEL^ACE^E. (Mezereum Family.)

Shrubs, with acrid and very tough (jiot aromatic) bark, entire leaves, and

perfect Jiowers with a regular and simple colored calyx, bearing usually

twice as many stamens as its lobes, free from the 1-celled and 1-ovuled ovary,

which forms a berry-like drupe in- fruit, with a single suspended anatro-

pous seed. Embryo large ; albumen little or none.

1. Dirca. Calyx tubular, without spreading lobes. Stamens and style exserted.

2 Daphne. Calyx-lobes (4) spreading. Stamens included. Style very short or none.

1. D I H C A, L. Leatherwood. Moosewood.

Calyx petal-like, tubular-funnel-shaped, truncate, the border wavy or ob-

scurely about 4-toothed. Stamens 8, long and slender, inserted on the calyx

above the middle, protruded, the alternate ones longer. Style thread-form

;

stigma capitate. Drupe oval (reddish).— A much-branched bush, with jointed

branchlets, oval-obovate alternate leaves, at length smooth, deciduous, on very

short petioles, the bases of which conceal the buds of the next season. Flowers

light yellow, preceding the leaves, 3 or 4 in a cluster from a bud of as many
dark-hairy scales, forming an involucre, from which soon after proceeds a leafy

branch. (Name of uncertain derivation.)

1. D. pallistris, L. Shrub 2-5° high; the wood white, soft, and very

brittle ; but the hbrous bark remarkably tough (used by the Indians for thongs,

whence the popular names). — Damp rich woods, N. Brunswick to Minn, and

Mo., south to the Gulf. April.

2. DAPHNE, Linn. Mezereum.

Calyx salver-shaped or somewhat funnel-shaped, the border spreading and
4-lobed. Stamens 8, included ; the anthers nearly sessile on the calyx-tube.

Style very short or none ; stigma capitate. Drupe red.— Hardy low shrub.

(Mythological name of the nymph transformed by Apollo into a Laurel.)

D. Mezereum, L. Shrub 1-3° high, with purple-rose-colored (rarely

white) flowers, in lateral clusters on shoots of the preceding year, before the

lanceolate very smooth green leaves ; berries red. — Escaped from cultivation

in Canada. Mass., and N. Y. Early spring. (Nat. from Eu.)

Order 95. EL^AGNACE^E. (Oleaster Family.)

Shrubs or small trees, with silvery-scurfy leaves and perfect or dicecious

flowers ; further distinguished from the ^lezereum Family by the erect

or ascending albuminous seed, and the calyx-tube becoming pulpy and

berry-like in fruit, strictly enclosing the achene.

L Elseagnus. Flowers perfect. Stamens 4. Leaves alternate.

2. Shepherdia. Flowers dioecious. Stamens 8. Leaves opposite.

1. ELiEAGNUS, Tourn.

Flowers perfect. Calyx cylindric-campanulate above the persistent oblong

or globose base, the limb valvately 4-cleft, deciduous. Stamens 4, iu the throat.

Style linear, stigmatic on one side. Fruit drupe-like, with an oblong, 8-striate

stone.— Leaves alternate, entire and petioled, and flowers axillary and pedi-
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cellate. (From ihaia, the olive, aud &yuos, sacred, the Greek name of the

Chaste-tree, Vitez Agnits-castus.)

1. E. argentea, Pursh. (Silver-Berry.) A stolouiferous unarmed
shrub (6-12° high), the younger branches covered with ferruginous scales;

leaves elliptic to lanceolate, undulate, silvery-scurfy and more or less ferrugi-

nous; flowers numerous, deflexed, silvery without, pale yellow Avithin, fra-

grant; fruit scurfy, round-ovoid, dry and mealy, edible, 4-5" long.— N. W.
Minn, to Utah and Montana.

2. SHEPHERDIA, Nutt.

Flowers dioecious; the sterile with a 4-parted calyx (valvate in the bud) aud

3 stamens, alternating with as many processes of the thick disk ; the fertile

ivith an urn-shaped 4-cleft calyx, enclosing the ovary (the orifice closed by the

teeth of the disk), and becoming berry-like in fruit. Style slender ; stigma

1 -sided.— Leaves opposite, entire, deciduous; the small flowers nearly sessile

in their axils on the branches, clustered, or the fertile solitary. ( Named for

John Shepherd, formerly curator of the Liverpool Botanic Garden.)

1. S. Canadensis, Nutt. Leaves elliptical or ovate, nearly naked and

green above, silvery-downy and scurfy with rusty scales beneath ; fruit yel-

lowish-red, insipid.— Rocky or gravelly banks, Vt. and N. Y. to Mich., Minn.,

and north and westward. May. — Shrub 3-6° high, the branchlets, young

leaves, yellowish flowers, etc., covered with rusty scales.

2. S. argentea, Nutt. (Buffalo-Berry.) Somewhat thorny, 5-18^

high; leaves cuneate-oblong, silvery on both sides; fruit ovoid, scarlet, acid

and edible.— N. Minn, to Col., and westward.

Order 96. LORATiTHACE^. OIistletoe Family.)

Shruhhy plants with coriaceous greenish foliage, parasitic on trees, repre-

sented in the northern temperate zone chiefly by the Mistletoe and its

near allies ; distinguished from the next family more by the parasitic

growth and habit, and by the more reduced flowers, than by essential

characters.

1. Phoradendroll. .Anthers 2-celled. Berry globose, pulpy. Leaves foliaceous.

?, Arceuthobium. A.nthers a single orbicular cell. Berry compressed, fleshy. Leaves

scale-like, connate.

1 PHORADENDRON, Nutt. False Mistletoe.

Flowers dioecious, in short catkin-like jointed spikes, usually several to each

short fleshy bract or scale, and sunk in the joint. Calyx globular, 3- (rarely

2 -4-) lobed ; in the staminate flowers a sessile anther is borne on the base of

each lobe, transversely 2-celled, each cell opening by a pore or slit ; in the

fertile flowers the calyx-tube adheres to the ovary; stigma sessile, oljtuse.

Berry 1-seeded, pulpy. Embryo small, half imbedded in the summit of muci-

laginous albumen.— Yellowisli green woody parasites on the branches of trees,

with jointed much-branched stems, thick and firm persistent leaves (or only

scales in their place), and axillary small spikes of flowers. (Name composed

of 'p(i>p, a thief, and SevSpou, tree ; from the pai-asitic habit.)
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1. P. flavesoens, Nutt. (American Mistletoe.) Leaves obovate or

oval, somewhat petioled, longer than the spikes, yellowish ; berries white.—
On various deciduous trees, N. J. to S. Ind., Mo., and southward.

2. ARCEUTHOBIUM, Bieb.

Flowers axillary or terminal, solitary or several from the same axil. Calyx

mostly compressed ; the staminate usually 3-parted, the pistillate 2-toothed.

Anthers a single orbicular cell, opening by a circular slit. Berry compressed,

fleshy, on a short recurved pedicel.— Parasitic on Conifers, glabrous, with

rectangular branches and connate scale-lil^e leaves ; flowers often crowded in

apparent spikes or panicles, opening in summer or autumn and maturing fruit

the next autumn (From apKcvdos, the juniper, and fiios, life.)

1. A. pusillum, Peck. Very dwarf, the slender scattered or clustered

stems 3-10'^ high, usually simple, olive-green to chestnut; scales obtuse;

flowers solitary in most of the axils; fruit narrowly oblong, 1" long.— On
Abies nigra; N. New York; Hanover, N. H. {Jesup).; Pocono Mt., Penn.

Order 97. SANTALACE^E. (Sandalwood Family.)

Herbs, shrubs, or trees, with entire leaves ; the 4 - b-cleft calyx valvate in

the hud, its tube coherent with the l-celled ovary, which contains 2-4 ovules

suspended from the apex of a stalk-like free central placenta ichich rises

from the base of the cell, but the (indehiscent) fruit always l-seeded. —
Seed destitute of any proper seed-coat. Embryo small, at the apex of

copious albumen ; radicle directed upward ; cotyledons cylindrical. Sta-

mens equal in number to the lobes of the calyx, and inserted opposite

them into the edge of the fleshy disk at their base. Style 1. A small

order, the greater part belonging to warm regions.

1. Comandra. Flowers perfect, in umbel-like clusters. Low herbaceous perennials.

2. Pyrulai'ia. Flowers dioecious or polygamous, in short spikes or racemes. Shrub.

1. COMANDRA, Nutt. Bastard Toad-flax.

Flowers perfect. Calyx bell-shaped or soon urn-shaped, lined above the

ovary with an adherent disk which has a 5-lobed free border. Stamens in-

serted on tlie edge of the disk between its lobes, opposite the lobes of the calyx,

to the middle of which the anthers are connected by a tuft of thread-like hairs.

Fruit drupe-like or nut-like, crowned by the persistent calyx-lobes, the cavity

iilled l)y the globular seed. — Low and smooth (sometimes parasitic) perenni-

als, witli herbaceous stems from a rather woody base or root, alternate and

almost sessile leaves, and greenish-wliite flowers in terminal or axillary small

umbel-like clusters. (Name from ko^htj, hair, and &u5pes, for stamens, in allu

sion to the hairs on the calyx-lobes which are attached to the anthers.)

1. C. umbellata, Nutt. Stem 8-10' high, branched, very leafy; leaA'es

oblong, pale (T long)
;
peduncles several and cori/nihose-clustered at the summit,

severnl-floa-ered ; calyx-tube conspicuously continued as a neck to the dry

globular-iirn-shaped fruit , the lobes oblong ; style slender. — Dry ground, com-

mon. May, June. Root forming parasitic attachments to the roots of trees.

2. C. pallida, A. DC. Leaves narrower, inoi'e glaucous and acuter, linear

io narrowtt/ lanceolate (or those upon the main stem oblong), all acute or some-
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what cuspidate; fniit ovoid, larger (3-4'' long), sessile or on short stout pedi-

cels.— W. Miuu. to S. W. Kan., and westward.

3. O. livida, Richardson. Peduncles slender, axillarij, Z-b-Jlowered.

sliorter than tlie oval leaves ; calyx-tube not continued beyond the ovary, the

lobes ovate; sti/le short; fruit pulpy when ripe, red.— Newf., N. Vt., sandy

shores of L. Superior, and northward.

2, PYRULARIA, Michx. Oil-nut. Buffalo-xut.

Flowers dioecious or polygamous. Calyx 4-5-cleft, the lobes recurved,

hairv-tufted at base in the male flowers. Stamens 4 or 5, on verv short fila-

ments, alternate with as many rounded glands. Fertile flowers with a pear-

shaped ovary invested by the adherent tube of the calyx, naked at the flat

summit ; disk with 5 glands ; style short and thick ; stigma capitate-flattened.

Fruit fleshy and drupe-like, pear shaped ; the globose endocarp thin. Embryo
small ; albumen very oily.— Shrubs or trees, with alternate short-petioled and

deciduous leaves; the small greenish flowers in short and simple spikes or

racemes. (Name a diminutive of Pi/rus, from the shape of the fruit.)

1. P. pubera, Michx. Shrub straggling (3-12° high), minutely downy
when young, at length nearly glabrous; leaves obovate-oblong, acute or

pointed at both ends, soft, very veiny, minutely pellucid-punctate ; spike small

and few-flowered, terminal; calyx 5-cleft ; fruit T long. (P. oleifera, Graij.)

— Rich woods, mountains of Penn. to Ga. Whole plant, especially the fruit,

imbued with an acrid oil.

Order 98. EUPHORBIACE^E. (Spurge Family.)

Plants usually ivith a milky acrid juice, and moncecious or dlcecious Jloiv-

ers, mostly apetalous, sometimes achlamydeous (occasionally polypetalous or

rponopetalous) ; the ovary free and usually 3-celled, with a single or some-

times a pair of ovules hanging from the summit of each cell; stigmas or

branches of the style as many or twice as many as the cells ; fruit commonly a

&-lobed capsule, the lobes or carpels separating elastically from a persistent

axis and elastically 2-valved ; seed anatj^opous ; embryo straight, almost as

long as and the Jiat cotyledons mostlv as ivide as the fleshy or oily albumen.

Stipules often present.— A vast ^- .flily in the warmer parts of the world

;

most numerously represented in northern countries W the genus p]u=

phorbia, which has very reduced flowers within a calyx-like involucre.

» Flowers all without calyx, included iu a cup-shaped (;alyx-like involucre, — the whole liable

to be mistaken for a single flower.

1. Euphorbia. Involucre surrounding many staniinate flowers (each of a single naked
stamen) and one pistillate flower (a 3-lobed pistil)

* * Flowers with a calyx, without involucre,

-f- Seeds and ovules 2 in each cell ; flowers monoecious.

2. Pacliysanclra. Flowers in basal spikes. Calyx 4-parted. Stamens 4, distinct.

3. Phyllanthus. Flowers axillary. Stamens 3, united.

H- -t- Seeds and ovules 1 in each cell.

a. Flowers apetalous, in cymose panicles (2-3-chotomous), stamens 10, erect in the bud.

4. tJatropha. Calyx corolla-like, the staniinate salver-form ; armed with stinging hair$.
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6. Flowers in terminal racemes or spikes. Stamens inflexed in the hud. Stellate-downy or

scurfy, or hairy and glandular; leaves mostly entire.

5. Croton. Flowers spiked or glomerate. Ovary and fruit 3- (rarely 2 - 4-) celled.

6. Crotonopsis. Flowers scattered on the branchlets. Ovary and fruit 1-ceiled.

c. Flowers in axiUary spikes or racemes (except n. 9), apetalous (except n. 7). St-imens 8 or

more ; anthers erect in the bud.

7. Argytliamnia. Petals and sepals 5. Stamens 10-15, united. Styles bifid, linear.

8. Acalypha. Calyx 4- (3-5-) parted. Stamens mostly 8. Fertile flowers in the axils

of leafy bracts. Stigmas finely dissected.

9. Ricinus. Racemes terminal, subpanicled. Calyx 3-5-parted. Stamens very numei'^

ous ; the filaments repeatedly branched. Styles 2-parted.

d. Flowers apetalous, in racemes or spikes pistillate at base. Stamens 2 or 3. Styles simple

10. Tragia. Flowers racemose. Calyx-lobes valvate in bud. Hirsute or pubescent.

11. Stillingia. Flowers spicate. Calyx-lobes imbricate in bud. FertUe bracts glandu-

liferous. Glabrous.

1. EUPHdRBIA, L. Spurge.

Flowers monoecious, included in a cup-shaped 4-5-lobed involucre [flower

of older authors) resembling a calyx or corolla, and usually bearing large

thick glands (with or without petal-like margins) at its sinuses. Sterile flow-

ers numerous and lining the base of the involucre, each from the axil of a little

bract, and consisting merely of a single stamen jointed on a pedicel like the

filament ; anther-cells globular, separate. Fertile flower solitary in the middle

of the involucre, soon protruded on a long pedicel, consisting of a 3-lobed and

3-celled ovary with no calyx, or a mere vestige. Styles 3, each 2-cleft ; the

stigmas therefore 6. Pod separating into 3 1-seeded carpels, which split elas-

tically into 2 valves. Seed often caruncled (ours only in §§ 5 and 6).— Plants

(herbs in the United States), with a milky acrid juice. Peduncles terminal,

often umbellate-clustered ; in the first section mostly appearing lateral, but

not really axillary. (Named after Euphorbus, physician to King Juba.)

A, Glands of the involucre with petal-like, usually white or rose-colored, margins

or appendages ; these almost obsolete in n. I.

§ 1 ANISOPHYLLUM. Leaves all opposite, short-petioled , small, oblique at

base ; stipules awl-shaped or seal// and often fringed, persistent ; stems much

branched, spreading or usualli/ procumbent; involucres solitary in the forks

or in terminal or pseudo-lateral clusters, small, with 4 glands; seeds ash-

colored {except in n. 10) ; annuals.

* Seeds smooth and even ; leaves entire ; ichole plant glabrous.

1. E. polygonifolia, L. Prostrate-spreading; leaves oblong-linear, oro

tuse, mucronate, slightly cordate or obtuse at base (4 - 8" long) ; stipules seta-

ceously divided
;
peduncles in the forks, as long as the petioles ; lobes of tlie

involucre longer than the minute not appendaged glands ; pods obtusely angled

;

seeds ovate (over 1" long, the largest of this section).— Sandy shores of the

Atlantic and of the Great Lakes.

2. E. Geyeri, Engelm. Procumbent; leaves ohlong-ovafe, obtuse, sWghtly

mucronate, mostly acutish at base, lowermost cordate (3-6" long) ; stipules

setaoeously divided; peduncles as long as the ]ietioles, at length in loose foli-

aceous lateral clusters
;
glands with narrow white or red appendages ; pods
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ai.utely augled ; seeds ovate, acute at one eud (^" long).— Sandy soil, Hi. to

Wise, Minn., and Kan.

3. E. petaloidea, Eugelm. Kesembling the last, but half-erect and

spreading ; leaces longer, narroiver, refuse or emarg incite ; peduncles longer than

the petioles; involucres larger, tJie broad/ >/ cainpanulate appendages much larger

and conspiciioas ; pod obtusely angled; seeds nearly 1" long.— From Iowa

and Mo., westward.

4. E. serpens, HBK. Stems filiform, prostrate, and often rooting; leaves

round-ovate, ol)tuse or cordate at base (only ^-1^" long); stipules membrana-

ceous, triangular ; peduncles much longer than the petioles, at length in loose

foliaceous lateral clusters; glands of the very small involucre with minute

crenulate appendages ; pods acutely angled; seeds obtusely angled [^" long or

less).— Rich soil. 111. and Iowa to Kan., and southward. Rarely adv. eastward.

* * Seeds minuteli/ roughened or transverselg wrinkled or pitted ; leaves more

or less serrulate, smooth or often hairg.

5. E. serpyllifolia, Rers. Glabrous, prostrate-spreading; leaves obovate-

oblong, narrowed at the very oblique base, sharply serrulate toward the obtuse

apex (3-6" long, often with a red spot); stipules lanceolate, fimbriate; pe-

duncles as long as or longer than the petioles, at length in loose foliaceous

lateral clusters
;
glands of the small involucre with narrow somewhat toothed

appendages
;
pods sharply angled ; seeds acutelg quadrangular, slightly cross-

wrinkled, often pitted (nearly |" long).— Wise, to Mo., and westward.

6. E. glyptosperma, Engelm. Glabrous (or very rarely puberulent),

erect-spreading ; leaves linear-oblong, mostly falcate, very unequal at base,

slightly serrulate toward the obtuse apex (2 - b" long) ; stipules lanceolate,

setaceously divided
;
peduncles as long as the petioles, in dense foliaceous lat-

eral clusters
;
glands of the very small involucre with narrow crenulate ap-

pendages
;
pods sharply angled ; seeds sharply 4-angled and with 5 or 6 sharp

transverse wrinkles {^" long).— Ont. to Wise, 111., Mo., and westward.

7. E. maculata, L. Rrostrate; stems puberulent or hairy; leaves oblong-

linear, very obliciue at base, serrulace upward, more or less pubescent or some-

times smoothish (4-6'' long), usually with a brown-red spot in the centre;

stipules lanceolate, fimbriate
;
peduncles as long as the petioles, in dense foli-

aceous lateral clusters; glands of the small involucre minute, Avith narrow

slightly crenate (usually red) appendages; pods acutely angled, puberulent',

seeds ovate (f" long), sharply 4-angled and with about 4 shallow grooves across

the concave sides.— Open places, roadsides, etc., common.
8. E. huniistrata, Engelm. Rrocumbent, puberulent or hairy ; leaves

elliptical or obovate, very oblique at base, serrulate toward the apex, sparsely

hairy underneath (4-9" long, sometimes with a brown spot above) ; stipules

lanceolate, fimbriate; peduncles rather shorter than the petioles, in dense

scarcely foliaceous lateral clusters ; involucre cleft on the back, its (red or white)

appendages truncate or crenate
;
pods sharply angled, puberulent ; seeds ovate,

obtusely angled, minutely roughened {^" loi^g)-— Rich soil, Ind. and W. Tenn.

to Minn, and Kan.

9. E. Preslii, Guss. Smooth or with scattered hairs, ascending or erect

(1-2° high) ; leaves oblique at the obtuse or slightly cordate i)ase, ovate-ob-

long or oblong-linear, sometimes falcate, serrate {h-\^' I'Jiig). often with a
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red spot or red margins ; stipules triangular
;
peduncles longer than the peti-

oles, collected in loose leafy terminal cymes; appendages entire, \a,xg%v and

white, or smaller and sometimes red
;
pod glabrous, obtuseli/ angled ; seeds ovate,

obtiiseli] angled, ivrinkled and tubercled (^" long), blackish. (E. hypericifolia

of Man., not L.) — Common throughout the U. 8. east of the plains.

§ 2. ZYGOPHYLLIDIUM. Leaves opposite, on short petioles, not oblique,

with stipular glands ; stems dichotomously branched, erect; cymes terminal;

involucres with 5 glands ; seeds tuberculate.

10. E. hexagona, Xutt. Somewhat hairy (1° high or more) ; branches

striate-angled ; leaves linear-lanceolate, entire ; involucre hairy without and

within
;
glands with green ovate-triangular appendages twice their length

;

capsule smooth; seeds ovate.— Iowa to Tex., west to Col. and Montana.

§ 3. PETALOMA. Uppermost leaves with conspicuous white petal-like mar-

gins, whorled or opposite, the others scattered ; erect annuals, with leaves equal

at base and entire, and ivith lanceolate deciduous stipules ; involucres 5-lobed,

in an umbel-like inflorescence.

11. E. marginata, Tursh. Stem stout (2-3° high), erect, hairy ; leaves

sessile, ovate or oblong, acute ; umbel with 3 dichotomous rays
;
glands of the

involucre with broad white appendages.— Minn, to Mo., west to Col., also

spreading eastward to Ohio, and frequently escaped from gardens, where it is

often cultivated for its showy broadly white-margined floral leaves.

§ 4. TITHYMALOPSIS. Only the uppermost leaves whorled or opposite ; erect

perennials, with entire leaves equal at base ; stipules none ; involucres mostly .5-

lobed, in the forks of the branches and terminal ; inflorescence umbelliforni.

12. E. COrollata, L. Glabrous or sometimes sparingly hairy (2-3°

high); leaves ovate, lanceolate, or linear, entire, obtuse; umbel 5- {3-7-)

forked, and the forks again 2-3- (or rarely 5-) forked; involucres long-pe-

duncled, with showy white appendages (appearing like petals), the lobes mi-

nute and incurved; pod slender-pedicelled, smooth; seeds thick {V long or

more), ash-colored, slightly uneven.— Rich or sandy soil, N. Y. and N.J. to

Fla., west to ]\Iinn. and La., also adventive in Mass. July -Oct.

B. Glands of the involucre icithout petaloid appendages.

§ 5. POINSETTIA. Involucres in terminal clusters, 4 -5-lobed, icith few {or

often solitary) cup-shaped glands ; erect annuals, ivith variable, entire, den-

tate, or sinuate leaves, all or only the upper ones opposite; the uppermosi

often colored, especially at base ; stipules small and glandidar.

13. E. dentata, ^lichx. Erect or ascending, hairy (1° high); leaves

ovate, lanceolate, or linear, petioled, coarsely toothed (1 -2' long), o?i/// the

lowest alternate, the upper often paler at base ; involucres almost sessile, with

5 oblong dentate lobes, and one or sometimes more short-stalked glands;

seeds ovate-globular, slightly tubercled.— Rich soil, Penn. to Tenn., Iowa,

E. Kan., and southward. July -Sept.

14. E. heteroph;^lla, L. Erect (l-3° high), glabrous; leaves alter-

nate, petioled, ovate-fidille-shaped and sinuate-toothed, or lanceolate or linear

and entire, often only those of the branches linear; the upper usually with a
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red base ; involucres about the length of the peduncle, with 5 ovate incised

lobes and a single or few and almost sessile glands ; seeds nearly globular,

tubercled.— Slopes and rocky soil, Minn, to W. 111., Iowa and ^lo.

§ 6. TITHYMALUS. Involucres in a terminal dichotomous or conunonlij um-

belliform inflorescence, 5- or usuallt/ A-lobed, with as mantj flu.t or convex

entire or crescent-shaped glands ; seeds carunculate {except n. 15); ours as-

cending or erect, and mostlij glabrous, without stipules.

* Perennials with entire leaves, all or only the upper opposite ; involucres long-

peduncled in a dichotomous inflorescence, mostly with 5 transversely oblong

glands ; seeds without caruncle.

15. E. Ipecacuanhse, L. Stems many from a very long perpendicular

root, erect or diffusely spreading (5- 10' long), forking from near the base;

leaves varying from obovate or oblong to narrowly linear, almost sessile,

glabrous; peduncles elongated (i-T long); pod loug-pedicelled, obtusely

angled, nearly smooth ; seed ovate, white, sparsely marked with impressed

dots.— Sandy soil, near the coast ; Conn, to Fla. ; also barrens of S. Ind.

* « Leaves scattered, only the floral in the umbelliform inflorescence whorled or

opposite and of a different shape; glands mostly 4.

t- Leaves serrulate or rarely entire ; glands transversely oval, obtuse.

++ Seeds smooth and even; pod warty or rough.

16. E. Darlingtonii, Gray. TaW perennial {2-^° high); leaves entire,

minutely downy beneath ; those of the stem lanceolate-oblong from a narrow

base ; the floral oval, very obtuse ; the upper roundish-dilated with a truncate

base ; umbel 5- 8-rayed, then simply forked; pod minutely icarty ; large glob-

ular seed with a small caruncle.— Copses, N. Y. and Penn., to the mountains

of N. C. July - Sept.

17. E. ObtUSata, Pursh. Erect anmm/ (1-2° high); leaves oblong-spat-

ulate, minutely serrulate, smooth, all obtuse ; upper ones cordate at base ; floral

ones ovate, dilated, barely mucronate ; umbel once or twice divided into 3 rays,

then into 2 ; involucre with naked lobes and small stipitate glands ; styles dis-

tinct, longer than the ovary, erect, 2-cleft to the middle ; pod beset with long

warts.— Damp woods, Ya. to S. C, west to Iowa and Kan. jNIay - July.

E. PLATYPHYLLA, L. Ercct annual (8-18' high) ; upper stem-leaves lance-

olate-oblong, acute, cordate at base, minutely serrulate, mostly with scattered

hairs beneath ; floral ones triangular-ovate, subcordate ; umbel 5-rayed ;
invo-

lucre with ciliate lobes and large sessile glands ; styles longer than the ovary,

united at base, sliqhth; 2-rleft : pod covered with depressed warts.— Along the

St Lawrence and Great Lakes to Mich. June- Aug. (Adv. from Eu.)

^ •*-*• Seeds rugose or reticulated ; leaves serrulate ; annuals.

18. E. dictyosperma, Fischer & Meyer. Stem erect (8-18' high);

leaves oblong- or obovate-spatulate, smooth, all obtuse and obtusely serrate

;

upper ones cordate at base; floral ones roundish-ovate or obscurely heart-

shaped, slightly mucronate; umbels once or twice 3-forked, then 2-forked;

involucre with nearly naked lobes and .small almost sessile glands ; styles

shorter than the ovary, spreading or recurved
;
pod icarty ; seeds delicately

reticulated.— Prairies and roadsides, Md. to Minn., Ala., and westward

May - July.
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E. Heliosc6pia, L. Stems ascending (6 - 12' high), stout ; leaves all oho-

vale and very rounded or retuse at the end, Jinel// serrate, smooth or a little

hairy, those of the stem Avedge-shaped ; umbel divided into 5 rays, then into 3,

or at length simply forked
;
glands orbicular, stalked ; pods smooth and eren ;

seeds with coarse hone ijcomb-like reticulations.— Waste places, eastward and
along the Great Lakes to Mich. July -Sept. (Nat. from Eu.)

-I- -t- Leaves entire ; glands crescent-shaped or 2-horned.

•*-*• Seeds smooth and dark-colored ; perennials, icith running rootsfocks.

E. EsuLA, L. Stems clustered (1° high) ; leaves lanceolate or linear, the

floral (yellowish) broadly heart-shaped, mucronate; umbel divided into many
rays, tlieu forking; glands short-horned (brown); pods smoothish and gran-

ular. — Mass., western N. Y., and Mich. ; rare. (Adv. from Eu.)

E. Cyparissias, L. Stems densely clustered (6-10' high); stem-leaves

linear, crowded, the floral heart-shaped ; umbel many-rayed
;
glands crescent-

shaped ; pods granular.— Escaped from gardens, common. (Nat. from Eu.)

E. Nic.iiExsis, All. Stout and tall glabrous perennial ; leaves oblong or

oblong-lanceolate, the floral broadly heart-shaped, mucronate ; terminal umbel
many-rayed, the rays forking; glands short-horned; pods finely wrinkled.—
A rare escape; Binghampton, N. Y. (Adv. from Eu.)

++ ++ Seeds sculptured, ash-colored ; pod smooth ; annuals or biennials.

E. Peplus, L. Erect or ascending (5-10' high); leaves petioled, thin,

round-obovate, the upper floral ones ovate ; umbel 3-rayed, then forking

;

glands long-horned ; lobes of the pod 2-wing-crested on the back ; seeds

2-grooved on the innerfiice, pitted on the back (scarcely over ^" long). — Waste
places, N. Eng. to N. J. and western N. Y. (Adv. from Eu.)

19. E. COmmutata, Engelm. Stems branched from a commonly de-

cumbent base (6-12' high); leaves obovate, obtuse; the upper all sessile, the

upper floral ones roundish-dilated, broader than long ; umbel 3-forked
;
glands

with slender horns; capsule obtusely angled ; seeds ovate, pitted all over (I''

long).— Along streams and shady slopes, Md. to Fla., Minn., and Mo.

* * * Glabrous annual or biennial with entire opposite and decussate leaves, an

umhelliform inflorescence, and short-horned glands.

E. LAthyris, L. Stem stout (2-3° high) ; leaves thick, linear or oblong,

the floral oblong-ovate and heart-shaped ; umbel 4-rayed, then forking. —
vSparingly escaped from gardens, N. Eng. to N. C. (Adv. from Eu.)

2. PACHYSANDRA, Michx.

Flowers monoecious, in naked spikes. Calyx 4-5-parted. Petals none.

Ster. Fl. Stamens 4, separate ; filaments long-exserted, thick and flat ; an-

thers oblong-linear. Fert. FL Ovary 3-oelled ; styles 3, thick, awl-shaped-

recurved, stigmatic down their whole length inside. Ovules a pair in each

cell, suspended, with the rhaphe dorsal (turned away from the placenta).

Capsule deeply 3-horned, 3-celled, splitting into 3 at length 2-valved 2-seeded

carpels.— Nearly glabrous, low and procumbent perennial herbs, Avith matted

creeping rootstocks, and alternate, ovate or obovate, coarsely toothed leaves,

narrowed at base into a petiole. Flowers each 1 - 3-bracted, the upper stam-

inate, a few fertile ones at base, unpleasantly scented ; sepals greenish or

purplish ; filaments white (tlieir size and thickness giving the name, from

iraxvs, thick, and dp^ip, used for stamen).

1. P. procumbens, Michx. Stems (6-9' long) bearing several ap-

proximate leaves at the summit on slender petioles, and a few many-flowered
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spikes along the base ; the iuterveuiug portion naked, or with a few small

scales.— Woods, mountains of Ky., W. Va., and southward. March- Mav.

3. PHYLLANTHUS, L.

Flowers mouojcious, axillary. Calyx usually 5-6-parted, imbricated in the

bud. Petals none. Stamens mostly 3, erect in the bud, often united. Ovules

2 in each cell of the ovary. Capsule depressed ; each carpel 2-valved, 2-seeded.

Seeds not carunculate.— Leaves alternate, 2-ranked, with small stipules.

(Name composed of (pvWov, leaf, and avOos, blossom, because the flowers in a

few species are borne upon leaf-like dilated branches.)

1. P. Carolinensis, Walt. Annual, low and slender, branched; leaves

obovate or oval, short-petioled ; flowers commonly 2 in each axil, almost ses-

sile, one staminate, the other fertile ; calyx 6-parted ; stamens 3 ; styles 3,

each 2-cleft
;
glands of the disk in the fertile flowers united in a cup.— Grav-

elly banks, E. Penn. to Fla., west to S. Ind. and 111. July - Sept.

4. JATROPHA, L.

Flowers monoecious, rarely dioecious, in a terminal open forking cyme ; the

fertile ones usually in the lower forks. Cal\x corolla-like, in the staminate

flowers often salver-shaped, 5-lobed ; in the pistillate, 5-parted, imbricated or

convolute in the bud. Corolla of 5 distinct or apparently united petals, or

none. Glands of the disk opposite the calyx-lobes. Stamens 10-30, in 2 or

more whorls ; filaments monadelphous at base. Ovary mostly 3-celled ; styles

3, united below, their summits once or twice forked. Capsule 3-celled,

3-seeded, separating into 3 two-valved carpels. Seed carunculate.— Peren-

nial herbaceous or shrubby plants, chiefly tropical, with alternate mostly

long-petioled palmately-veined leaves, and stipules.— Our species is of the

section Cnidoscolus, with apetalous flowers, the staminate corolla salver-

form, and the plants mostly armed with stinging bristles. (Xame said bv

Linnaeus to be formed of larphv, a reined tj, and (payw, to eat.)

1. J. Stimulosa, ^lichx. (Tread-softly. Spurge-Xettle.) Herba-

ceous, from a long perennial root, branching (6' -2° high) ; leaves roundish-

heart-shaped, 3 - 5-lobed nearly to the base, on long petioles ; the divisions

entire or acutely toothed, cut, or even pinnatifid, often discolored ; flowers

white, fragrant, 9" long or more; filaments 10, monadelphous only at the

woolly base, or the outer set almost distinct. (J. urens, var. stimulosa.

J.Muell) — Dry sandy soil, Va. to Fla. and La. June -Sept.

5. CROTON, L.

Flowers mona'cious, rarely dioecious, mostly in terminal spike-like racemes

or spikes. Ster. Fl. Calyx 5- (rarely 4-6-) parted; the divisions lightly

imbricated or nearly valvate in the bud. Petals usually present, as many,

but mostly small or rudimentary, hypogynous. Glands or lobes of the disk

as many as and alternate with the petals. Receptacle usually hairy. Sta-

mens 5 or more ; filaments with the anthers inflexed in the bud. Fert. FL
Calyx 5- 10-cleft or parted, nearly as in the staminate flowers; but petals

none or minute rudiments. Ovary 3- (rarely 2-4-) celled, with a single ovule

in each cell ; styles as many, from once to thrice 2-cleft. Capsule separating
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into as many 2-valved 1-seeded carpels. Seeds carunculate. — Stellate downy,

or scurfy, or hairy and glandular plants, mostly strong-scented ; the fertile

flowers usually at the base of the sterile spike or cluster. Leaves alternate,

or sometimes imperfectly opposite, with or without obvious stipules. (Kporuv,

the Greek name of the Castor-oil Plant, of this family.)

* Sterile Jiowei'S with 4-parted calyx, as many petals, a 4-rayed disk, and 8

stamens ; fertile floicers with 5-parted calyx, very minute rudimentary pet-

als, and the 3 styles 2-cleft.

1. C. glandulosus, L. Annual, rough-hairy and glandular (1-2°

high), somewhat umbellately branched; leaves oblong or linear-oblong,

obtusely toothed, the base with a saucer-shaped gland on each side ; fertile

flowers capitate-clustered at the base of the sterile spike, sessile in the forks

and terminal.— Open waste places, Ya. to Iowa, E. Kan. and southward.

* * Sterile flowers with 5-parted calyx, as many glands alternating with the

petals, and 10-14 stamens; fertile flowers with 7 - l2-parted calyx, no

petals, and the 3 styles twice or thrice 2-parted.

2. C. capitatUS, Michx. Annual, densely soft-woolly and somewhat

glandular (1 -2^ high), branched; leaves long-petioled, lance-oblong or elon-

gated-oblong, rounded at base, entire
;
petals obovate-lanceolate, densely fim-

briate ; fertile flowers several, capitate-crowded at the base of the short

terminal sterile spike. — Barrens, N. J. to Ga., west to S. Ind., Iowa, and

E. Kan. July - Sept.

* * * Sterile floicers laith unequally S- 5-parted calyx, as many petals and

scale-like glands, and 3-8 stamens ; fertile flowers icith equally 5-parted

calyx, no petals, 5 glands, and 2 sessile 2-parted stigmas.

3. C. monanthogynus, Michx. Annual, Avhitish-stellate-pubescent

and rusty-glandular; stems (1-2° high) slender, erect, below often umbel-

lately 3 - 4-forked, then repeatedly 2 - 3-forked or alternately branched ; leaves

oblong-ovate or narrowly oblong, entire, often acutish (6- 12" long, about

twice the length of the petioles) ; flowers in the forks, the sterile few on the

summit of a short and erect peduncle, the fertile few and clustered or mostly

solitary on short recurved peduncles ; ovary 2-celled ; fruit often by abortion

1-celled and 1-seeded; the seed broadly oval. — Barrens and dry prairies,

S. Ind. to N. C. and Fla., west to E. Kan. June -Sept.

* * * * Dioecious; calyx equally 5-parted; petals none ; stamens 10 or more (

styles twice or thrice dichotomously 2-parted.

4. C. Texensis, Muell. Annual, covered with a close canescent stellate

pubescence, dichotomously branched or spreading (1-2° high); leaves nar-

rowly oblong-lanceolate to linear; staminate spikes or racemes very short,

often sessile ; capsule stellate-tomeutose and somewhat muricate.— Mo. and

Kan. to Ala., Tex., and westward.

6. CROTONOPSIS, Michx.

Flowers monoecious, in very small terminal or lateral spikes or clusters, the

lower fertile. Ster. FL Calyx equally 5-parted. Petals 5, spatulate. Sta-

mens 5, opposite the petals ; filaments distinct, infiexed in the bud, enlarged
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;it the apex. Fert. Fl. Calyx unequally 3 - 5-parted. Petals none. Glands

(petal-like scales) 5, opposite the sepals. Ovary 1-celled, simple, 1-ovuled, bear-

ing a twice or thrice forked style. Fruit dry and indehiscent, small, 1-seeded.

Seed without caruncle. — A slender low annual, with alternate or opposite

short-petioled linear or elliptical-lanceolate leavers, whicli are green and smooth-

ish above, but silvery hoary with starry hairs and scurfy with brownish scales

underneath, as well as the branches, etc.
(
Cruton and oi//is, appearance, for a

plant with the aspect and general character of Crotou.)

1. C, linearis, Michx. — Dry sandy soil, N. J. to Fla., w^est to 111. and

Kan. July - Sept. — Fruit about 1 " long.

7. ARGYTHAMNIA, P.Browne.

Flowers monoecious. Calyx 5-parted, valvate in the staminate flowers, im-

bricate in the pistillate. Petals alternate wdth the calyx-lobes and with the

prominent lobes of the glandular disk. Stamens 5-15, united into a central

column in 1 -3 wdiorls. Styles 1 -3-cleft. Capsule depressed, 3-lobed. Seeds

subglobose, roughened or reticulated, not carunculate.— Erect herbs or under-

slirubs, with purplish juice, and alternate usually .stipulate leaves. ( Name from

apyvpos, silver, and dd/xvos, bush, from the hoariness of the original species.)

1. A. mercurialina, Muell. Stem erect, nearly simple (1 -2° high), seri-

ceous; leaves sessile, oblong-ovate to lanceolate, entire, pubescent with ap-

pressed hairs or glabrate, somewhat rigid ; raceme many-Howered, exceeding

the leaves; ovary sericeous; capsule appressed-pubescent.— Kan. to Ark. and

Tex.

8. ACALYPHA, L. Three-seeded Mercury.

Flowers monoecious ; the sterile very small, clustered in spikes, with the few

or solitary fertile flowers at their base, or sometimes in separate spikes. Calyx

of the sterile flowers 4-parted and valvate in bud ; of the fertile, 3 - 5-parted.

Corolla none. Stamens 8 -16; filaments short, raonadelphous at base ; anther-

cells separate, long, often worm-shaped, hanging from the apex of the filament.

Styles 3, the upper face or stigmas cut-fringed (usually red). Capsule separ-

ating into 3 globular 2-valved carpels, rarely of only one carpel.— Herbs (ours

annuals), or in the tropics often shrubs, resembling Nettles or Amaranths ; the

leaves alternate, petioled, with stipules. Clusters of sterile flowers with a mi-

nute bract ; the fertile surrounded by a large and leaf-like cut-lobed persistent

bract. ('AkcAtjc^t?, an ancient name of the Nettle.)

* Fruit smooth or merely pubescent ; seeds nearly smooth.

1. A. Virginica, L. Smoothish or hairy (1-2° high), often turning

purple ; leaves ovate or oblong-ovate, obtusely and sparsely serrate, long-peti-

oled; sterile spike rather few-flowered, mostly shorter than the large leaf-like

palmately 5 - 9-cleft fruiting bracts ; fertile flowers 1 - 3 in each axil. — Fields

and open places, N. Eng. to Ont. and Minn., soutli to the Gulf. July - Sept.

Var. gracilens, Muell. Leaves lanceolate or even linear, less toothed and

shorter-peti(jled ; the slender sterile spike often 1' long, and much surpassing

the less cleft or few-toothed fruiting bracts.— Sandy dry soil, K. I. and Conn,

to Fla., west to 111., E. Kan. and Tex.
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* * Fruit echinate with soft bristli/ green projections ; seeds rough-wrinkled.

2. A. Caroliniana, Ell. Leaves thin, ovate-cordate, sharply and closely

^serrate-toothed, abruptly acuminate, long-petioled ; sterile spikes short, axil-

lary ; the fertile ones mostly terminal and elongated, their bracts deeply cut

into many linear lobes. — N. J. to Fla., west to Ohio, Kan., and Tex.

9. RICINUS, Linn. Castor-oil Plant.

Flowers in racemose or panicled clusters, the fertile above, the staminate
below. Calyx 5-parted. Stamens very numerous, with repeatedly branching
tilameuts. Styles 3, united at base, each bifid, red. Capsule large, 3-lobed,

with 3 large seeds. — A tall stately annual, with very large alternate peltate

and palmately 7 - 11-cleft leaves (often 1-2° broad). {The ancient Koman
name of the plant.)

R. COMMUNIS, L.— Cultivated extensively for ornament, and sparingly es^

caped in Md., Mo., and southward. Very variable.

10. TRAGI A, Plumier.

Flowers monoecious, in racemes, apetalous. Ster. Fl. Calyx 3-5- (chiefly

3-) parted, valvate in the bud. Stamens 2 or 3 ; filaments short ; anther-cells

united. Fert. Fl. Calyx 3 - 8-parted, persistent. Style 3-cleft or 3-parted

;

the branches 3, simple. Capsule 3-celled, 3-lobed, bristly, separating into three

2-valved 1-seeded carpels. Seeds not carunculate.— Erect or climbing plants

(perennial herbs in U. S.), pubescent or hispid, sometimes stinging, with mostly

alternate stipulate leaves; the small-flowered racemes terminal or opposite

the leaves ; the sterile flowers above, the few fertile at the base, all with small

bracts. (Named for the early herbalist Bock, latinized Tragus.)

1. T. innocua, Walt, ^rec^, paniculate-branched, so/?"/// //a?V^-/>u6escenf

(6- 12' high) ; leaves varying from obovate-oblong to narrowly linear, acute at

base, obtusely or sinuately few-toothed or lobed, sometimes entire, short-petioled

or sessile, paler beneath ; sterile calyx usually 4-parted ; stamens 2. (T. urens, /..)

— Dry sandy soil, E. Va. to Fla. and La. May- Aug.— Not stinging.

2. T. nepetaefolia, Cav. Erect or reclining or slightly twining, hirsute

with stinging hairs ; leaves ovate-lanceolate or triangular-lanceolate, or the lower

ovate, all somewhat cordate or truncate at base, coarsely cut-toothed, short-peti-

oled ; sterile calvx usually 3-parted and stamens 3. (T. urticaefolia, Michx.)

—Virginia {Pursh), and common southward to Fla. and Tex., Mo., Kan., and

westward. — T. stvlXris, Muell., of the southwest, which is reported from

Kan., may be distinguished by its 4 -5-parted sterile calyx, 4-5 stamens, and

?longated styles.

3. T. macrocarpa, Willd. Twining, somewhat hirsute; leaves deej>ly

cordate, ovate, mostly narrowly acuminate, sharply serrate (3 - 5' long), all but

the uppermost long-petioled ; pod ^' broad. (T. cordata, Michx.) — Ky. to

Ga., Fla.; and La.

n. STILLiNGIA, Garden.

Flowers monoecious, aggregated in a terminal spike. Petals and glands of

the disk none. Calyx 2 - 3-cleft or parted ; the divisions imbricated in the bud.

Stamens 2 or 3 ; anthers adnate, turned outward. Style thick ; stigmas 3,
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diverging, simple. Capsule 3-celled, 3-lobed, 3-seeded. Seed carunculate. —
Smooth upright plants, with the alternate leaves mostly 2-glandular at base

;

the fertile flowers few at the base of the dense sterile spike (rarely separate)
;

the bract for each cluster with a large gland on each side. (Named for Dr.

B. Stillimjjiect.)

1. S. sylvatica, L. Herbaceous (l -3° high) ; leaves almost sessile, ob-

long-lanceolate, serrulate
;
glands of the spike saucer-shaped. — Sandv and drv

soil, Va. to Fla., west to Kan. and Tex. June -Sept.

Ordek 99. UKTICACE^:. (Nettle Family.)

Plants with stipules, and rnoncecious or dioecious or rarely (in the Elm
Family) perfect Jlowers, furnished with a regular calyx, free from the 1-

celled {rarely 2-celled) ovary which forms a 1 -seeded fruit : the embryo in

the albumen when there is any, its radicle pointing upward ; stamens as

many as the lobes of the calyx and opposite them, or sometimes fewer. Co-

tyledons usually broad. Stipules often deciduous.— A large order (far

the greater part tropical).

Tribe I. ULftlK^. Flowers mostly ijolygaiiious, upon the last year's branches. An-
thers erect in the hud, extmrse. Styles or stigmas 2. Fruit a winged samara or nut-

like. Seed suspended. Embryo straight. — Trees, witli alternate serrate pinnately

veined leaves and fugacious stipules.

1. Ulmus. Flowers preceding the leaves. Ovary 1 - 2-ovuled. Fruit winged all around.
2. Plaiiera. Flowers appearing with the leaves. Ovule one. Fruit wingless, nut-like.

Tribe II. CELTIDE^. As in Tribe I., but the dicBcious-polygamous flowers upon
1>i-anehes of the same year ; anthers introrse ; fruit a drupe ; embryo eurved.

."? Geltis. Ovary 1-ovuled. Flowers appearing with the leaves. Leaves 3-nerved at base.

Tribe III. CANNABINE^. Flowers dioecious; the sterile racemed or panicled; the

fertile in clusters or catkins, the calyx of one sepal embracing tlie ovary. Filament.^;

short, erect in the bud. Stigmas 2, elongated. Ovary l-celled, with a pendulous ovule,

forming a small glandular achene in fruit. Embryo curved or coiled. — Erect or climb-

ing herbs, with watery juice, mostly opposite lobed or divided leaves, persistent stipules,

and a fibrous inner bai-k.

4 Cannabis. Fertile flowers spikert-i-lustered. Leaves 5- 7-divided. Erect

5 Humulus. Fertile flowers in a short spike forming a membranaceous catkin in fruit.

Leaves 3 - .>lobed. Climbing.

Tribe IV. MORE^. Flowers unisexual, racemose, spicate or capitate; calyx becom-

ing fleshy or juicy in fruit. Anthers inflexed in the bud. Style undivided or 2-parted.

filiform; ovule pendulous ; fruit an achene, embryo curved. — Trees or shrubs, with

milky juice, alternate leaves, and fugacious stipules.

H. Madura. Sterile flowers in loose racemes ; fertile in globose heads. Leaves entire.

7. Moms. Fertile and sterile flowers in separate spikes. Leaves dentate, 3-nerved.

Tribe V. URTICE^. Flowers unisexual. Filaments inflexed in the bud. Style or

stigma simple. Ovary l-celled, with an erect ovule, forming an achene in fruit. Em-

brj-o straight. — Herbs with watery juice, tough fibrous bark, and opposite or alternate

leaves; often armed with stinging hairs.

* Calyx in the fertile flowers of 2 -5 separate or nearly separate sepals.

•*- Plant beset with stinging bristles.

S. Urtica. Sepals 4 in both fertile and sterile flowers. Achene straight and erect, en-

closed by the 2 inner and larger sepals. Stigma capitate-tufted. Leaves opposite.
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9. Lraportea. Sepals 5 in the sterile flowers, 4 in the fertile, or a pi)arently only 2. Stigma

long-subulate. Achene very oblique, deflexed, nearly naked. Leaves alternate.

4- -t- Plant wholly destitute of stinging bristles. Leaves opposite

10. Pilea. Sepals 3 or 4, those of the fertile flowers unequal, all or all but one small

Achene partly naked, straight and erect. Stigma pencil-tufted. Smooth and shining.

* * Fertile calyx tubular or cup-shaped, enclosing the achene. Unarmed.

IL Boeliuieria* Flower-clusters spiked, not iuvolucrate. Style long and thread-shaped,

stigiuatic down one side. Leaves opposite, serrate.

12. Parietaria. Flowers in involucrate-bracted clusters. Stigma tufted. Leaves alter-

nate, entire.

1. ULMUS, L. Elm.

Calyx bell-shaped, 4-9-cleft. Stamens 4-9, with long aud slender fila-

ments. Ovary 1 - 2-celled, with a single auatropous ovule suspended from the

summit of each cell ; styles 2, short, diverging, stigmatic along the inner edge.

Fruit a 1-celled and 1-seeded membranaceous samara, winged all around.

Albumen none ; embryo straight ; the cotyledons large.— Flowers polyga-

mous, purplish or yellowish, in lateral clusters, in our species preceding the

leaves, which are strongly straight-veined, short-petioled, aud ol)lique or un-

equally somewhat heart-shaped at base. Stipules small, caducous. (Ihe

classical Latin name.)

* Flowers nearli/ sessile ; fruit orbicular, not ciliate ; leaves very rough above.

1. U. flilva, Michx. (Slippery or Red Elm.) Buds before expansion

soft-downy with rusty hairs (large) ; leaves ovate-oblong, taper-pointed, doubly

serrate (4 -8' long, sweet-scented in drying), soft-downy beneath or slightly

rough downward; branchlets downy; calyx-lobes aud stamens .ti-9; fruit

(8-9" wide) with the cell pubescent.— Rich soil, X. Eng. to the Dakotas, and

southward. March, April.—A small or middle-sized tree (45-60° high), with

tough, reddish wood, and a very mucilaginous inner bark.

* * Floivers on slender drooping pedicels, which are jointed above the middle

;

fruit ovate or oval,fringed-ciliate ; leaves smooth above, or nearhj so.

2. U. Americana, L. (American or White Elm.) Buds and branch-

lets glabrous ; branches not cork// ; leaves obovate-oblong or oval, abruptly

pointed, sharply and often doubly serrate (2 - 4' long), soft-pubescent beneath,

or soon glabrous
; flowers in close fascicles ; calyx with 7-9 roundish lobes;

fruit glabrous except the margins (J' long), its sharp points incurved and clos-

ing the notch.— Moist woods, especially along rivers, in rich soil. April.— A
large aud Avell-known ornamental tree, variable in habit, usually with spread-

ing branches and drooping branchlets.

3. U. raeemosa, Thomas. (Cork or Rock Elm.) Bud-scales downij-

ciliate and somewhat pubescent, as are the young branchlets ; branches often

ivith cork11 ridges ; leaves nearly as in the last, but witli veins more simple and

straight
; flowers racemed ; fruit much as in the last, but rather larger.— River-

banks, S. W. Vt. to Out. and central Minn., south to ]\Io. and Ky. A large

and very valuable tree.

4. IJ. alata, Michx. (Wahoo or Wixged Elm.) Bud-scales and branch-

Jets nearli/ glabro}is ; branches corkij-ivinged, at least some of them; leaves

downy beneath, ovate-oblong and oblong-lanceolate, acute, thickish, small
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(1-2^'loug); calyx-lobes obovate ; fruit downy on the face at least when
young.— Vn. to 8. Ind., S. Mo., and southward. March. A small tree.

2. PLANER A, Gmelin. Plaxer-tree.

Flowers monceciously polygamous. Calyx 4 - 5-cleft. Stamens 4-5 Ovary

ovoid, 1-celled, 1-ovuled, crowned with 2 spreading styles Avhich are stigma-

tose down the inner side, in fruit becoming coriaceous and nut-like, not winged.

Albumen none; embryo straight.— Trees with small leaves, like those of

Elms, the flowers appearing with them, in small axillary clusters. (Xamed
for ./. J. Planer, a German botanist.)

1. P. aquatica, Gmel. Nearly glabrous; leaves ovate-oblong, small,

fruit stalked in the calyx, beset with irregular rough projections.— Wet
banks, N. C. to Ky., S. 111., and southward. April. A rather small tree.

3. CELT IS, Tourn. Nettle-tree. Hackberrv.

Flowers raonoeciously polygamous. Calyx .5 - 6-parted, persistent. Stamens
5-6. Ovary 1-celled, with a single suspended ovule; stigmas 2, long and

pointed, recurved. Fruit a globular drupe. Embryo curved, nearly enclosing

a little gelatinous albumen ; cotyledons folded and crumpled.— Leaves pointed,

petioled, inequilateral. Stipules caducous. Flowers greenish, axillary, the

fertile solitary or in pairs, peduncled, appearing with the leaves, the lower

usually staminate only, fascicled or racemose along the base of the branches

of the season. (A name of Pliny's for an African species of Lotus.)

L C. OCCidentaliS, L. (Sugarberry. Hackberrv.) Leaves retlcn-

lated, ovate, cordate-ovate and ovate-lanceolate, taper-pointed, usually conspic-

uously and sharply so, more or less oblique at base, sharply serrate, sometimes

sparingly so or only toward the apex, scabrous but mostly glaljrous above,

usually soft-pubescent beneath, at least when young ; fruit reddish or yellow-

ish, turning dark purple at maturity, its peduncle once or twice the length of

ihe petiole. — Woods and river-banks, N. Eng. to Minn., and southward.

April, May.— A small or sometimes large tree, with the aspect of an Elm,

bearing sweet and edii)le fruits as large as bird-cherries, at first obovate, ripe

in autumn ; the flesh thin. Very variable in the form, texture, etc., of the

leaves.— Var. ptiMiLA, Gray. Low and straggling (4-10° high) ; leaves thin

when mature, and smooth, slightly acuminate. Kiver-banks, on rocks, from

Maryland southward.

2. C. Mississippiensis, Bosc. Leaves entire (rarely few-toothed), very

lonfj taper-pointed, rounded at base, mostly oblique, thin, and smooth; fruit

small.— 111. to Tenn., and southward. A small tree witli warty bark.

4. CANNABIS, Tourn. Hemp.

Flowers dicecious ; the sterile in axillary compound racemes or panicles, Avith

5 sepals and 5 drooping stamens. Fertile flowers spiked-clustered, 1-bracted

;

the calyx of a single sepal enlarging at the base and folded round the ovary.
Achene crustaceous. Embryo simply curved.— A tall roughish annual, with
digitate leaves of 5 - 7 linear-lanceolate coarsely toothed leaflets, the upper
alternate ; the inner bark of very tough fibres. (The ancient Greek name, of

obscure etymology.)

C. SATivA, L. (Hemp.) Stem 4-8° high' leaves 4-8' broad; flowers
green. — AVaste and cultivated ground. (Adv. from Eu.)
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5. HtlMULUS, L. Hop.

Flowers dioecious ; the sterile in loose axillary panicles, with 5 sepals and 5

erect stamens. Fertile flowers in short axillary and solitary spikes or catkins

;

bracts foliaceous, imbricated, each 2-flowered, in fruit forming a sort of mem-

branaceous strobile. Calyx of a single sepal, embracing the ovary. Achene

invested with the enlarged scale-like calyx. Embryo coiled in a flat spiral.

—

Twining rough perennials, with stems almost prickly downward, and mostly

opposite heart-shaped and palmately 3 - 7-lobed leaves, with persistent ovate

stipules between the petioles. (A late Latin name, of Teutonic origin.)

1. H. Lupulus, L. (Common Hop.) Leaves mostly 3 - 5-lobed, com-

monly longer than the petioles ; bracts, etc., smoothish ; the fruiting calyx,

achene, etc., sprinkled with yellow resinous grains, which give the bitterness

and aroma to the hop. — Alluvial banks, N. Eng. to Avestern N. Y., the Great

Lakes and westward, and south in the mountains to Ga. July. (Eu., Asia.)

0. MACLURA, Nutt. Osage Orange. Bois d'Arc.

Flowers dioecious ; the staminate in loose short racemes, with 4-parted calyx,

and 4 stamens inflexed in the bud ; the pistillate in a dense globose head, with

a 4-cleft calyx enclosing the ovary. Style filiform, long-exserted ; ovule peu^

dulous. Fruit an achene, buried in the greatly enlarged fleshy cal}-x. Albu-

men none. Embryo recurved.— Trees with milky juice, alternate entire

pinuately veined leaves, caducous stipules, axillary peduncles, and stout axil-

lary spines. (Named for the early American geologist, William Maclure.)

1. M. aurantiaca, Nutt. A tree 30-.50° high; leaves ovate to oblong-

lanceolate, pointed, mostly rounded at base, green and shining; synearp glo-

bose, yellowish green, 2-3' in diameter. — E. Kan. and Mo. to N. Tex.:

extensively used for hedges. Wood bright orange.

7. MORUS, Tourn. Mulberrt.

Flowers monoecious or dioecious ; the two kinds in separate axillary and

catkin-like spikes. Calyx 4-parted ; lobes ovate. Stamens 4 ; filaments elas-

tically expanding. Ovary 2-celled, one of the cells smaller and disappearing

;

styles 2, thread-form, stigmatic down the inside. Achene ovate, compressed,

covered by the succulent l)erry-like calyx, the whole spike thus becoming a

thickened oblong and juicy (edible) aggregate fruit. — Trees with milky juice

and broad leaves ; sterile spikes rather slender. (The classical Latin name.)

1. M. rdbra, L. (Red Mulberry.) Leat-cs heart-ovate, serrate, ro«(//

nbove, clorcnij beneath, pointed (on young shoots often lobed) ; flowers frequently

dioecious
;
/r?nV dark purple, long.— Rich woods, W. New Eng. to S. Ont.,

the Dakotas, E. Kan., and southward. May. — Large tree, ripening its black-

berry-like fruit in July.

M. ALBA, L. (Whiti: Mulberry.) Leaves obliquely heart-ova.e, acute,

serrate, sometimes lobed, smooth and shining; fruit whitish. — Spontaneous

near houses. (Adv. from Eu.)

8. URTICA, Tourn. Nettle.

Flowers monoecious, or rarely dioecious, clustered, the clusters mostly in ra-

cemes, spikes, or loose heads. Ster.FI. Sepals 4. Stamens 4, inserted around
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the cup-shaped rudiment of a pistil. Fert. Fl. Sepals 4, in pairs ; the 2 outer

smaller and spreading; the 2 inner flat or concave, in fruit membranaceous

and enclosing the straight and erect ovate flattened achene. Stigma sessile,

capitate and pencil-tufted. — Herbs, armed with stinging hairs. Leaves oppo-

site ; stipules in our species distinct. Flowers greenish ; in summer. (The

classical Latin name; from wo, to burn.)

* Perenniah ; flower-dusters in branching panicled spikes, often dioecious.

1. U. gracilis, Ait. Sparing!u bristli/, slender (2 - 6° high) ; leaves ovate-

lanceolate, pointed, serrate, 3 - 5-nerved from the rounded or scarcely heart-

shaped base, almost glabrous, the elongated slender petioles sparinghi brist///

;

spikes slender and loosely panicled. — Fence-rows and moist ground, common.

Stings few.

U. DibiCA, L. Veri/ bristli/ and stinging (2-3° high); leaves ovate, heart
shaped, pointed, verg deeply serrate, downg beneath as well as the upper part
of the stem ; spikes much branched.— Waste places and roadsides, rather rare.

Canada and N. Eng. to S. C, west to Minn, and IMo. (Xat. from Eu.)

* * Annuals ; Jiower-clusters chiejlg axillary and shorter than the petiole, andro'
gynous.

XJ. tJRExs, L. Leaves ellipticid or ovate, very coarsely and deeply serrate

with long spreading teeth, the terminal teeth not longer than the lateral ones
;

flower-clusters 2 in each axil, small and loose.— Waste grounds, near dwellings,

eastward; scarce. Plant 8- 12' high, with sparse stings. (Xat. from Eu.)

2. U. chani8edryoid.es, Pursh. Leaves ovate and mostly heart-shaped

,

the upper ovate-lance<»late, coarsely serrate-toothed
;
flower-clusters globular,

1 - 2 in eacli axil, and spiked at the summit. — Alluvial shaded soil, from Ky.

to the Gulf States. Slender, 6 -30' high, sparsely beset witli stings.

9. LAPORTEA, Gaudichaud. Wood-Nettle.

Flowers moncecious or diacious, clustered, in loose cymes ; the upper widely

spreading and chiefly or entirely fertile ; the lower mostly sterile. Ster. Fl.

Sepals and stamens .5, with a rudiment of an ovary. Fert. Fl. Calyx of 4

sepals, the two outer or one of them usually minute, and the two inner much
larger. Stigma elongated awl-shaped, hairy down one side, persistent. Achene
ovate, flat, extremely oblique, reflexed on the winged or margined pedicel,

nearly naked.— Perennial herbs, with stinging liairs, large alternate serrate

leaves, and axillary stipules. (Named for J\L Laporte.)

1
. L. Canadensis, Gaudichaud. Stem 2-3° high ; leaves ovate, pointed,

strongly feather-veined (3-7' long), long-petioled ; fertile cymes divergent:
stipule single, 2-eleft. — Moist rich woods. July - Sept.

10. PI LEA, Lindl. RicHWEED. Clearweed.

Flowers mona'cious or diacious. Ster. Fl. Sepals and stamens 3-4. Fert.

Fl. Sepals 3, oblong, more or less unequal ; a rudiment of a .stamen com-
monly before each in the form of a hooded scale. Stigma sessile, pencil-tufted.

Achene ovate, compressed, erect, partly or nearly naked.— Stingless, mostly
glabrous and low herbs, with opposite leaves and united stipules ; the stami-

iiate flowers often mixed with the fertile. (Named from the shape of the

larger sepal of the fertile flower in the original species, which partly covers

the achene, like the pileus, or felt cap, "^i the Romans.)
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1. P. piimila, Gray. (RicHWEED. Clearweed.) Low (3- 18' high);

stems smooth and shining, pellucid ; leaves ovate, coarsely toothed, pointed,

3-ribbed and veiny ; flower-clusters much shorter than the petioles ; sepals of

the fertile flowers lanceolate, scarcely unequal.— Cool and moist shaded

places. July - Sept.

11. BCEHMERIA, Jacq. False Nettle.

Flowers monoecious or dioecious, clustered ; the sterile much as in Urtica

the fertile with a tui)ular or urn-shaped entire or 2 - 4-toothed calyx enclosini

the ovary. Style elongated awl-shaped, stigmatic and papillose down out

side. Achene elliptical, closely invested by the dry and persistent compressed

calyx.— No stings. (Named after G. R. Boehmer, Professor at Wittenberp

in the last century.)

1. B. cylindriea, Willd. Perennial, smoothish or pubescent and more

or less scabrous ; stem (1 - 3° high) simple ; leaves chiefly opposite (rarely all

alternate), ovate to ovate- or oblong-lanceolate, pointed, serrate, 3-nerved ; stip-

ules distinct; petioles short or elongated; flowers dioecious, or the two kinds

intermixed, the small clusters densely aggregated in simple and elongated

axillary spikes, the sterile interrupted, the fertile often continuous, frequently

leaf-bearing at the apex.— ]\Ioist or shady ground, common. Very variable.

12. PARTETAR I A, Tourn. Pellitorf.

Flowers monoeciously polygamous; the staminate, pistillate, and perfect in-

termixed in the same involucrate-bracted cymose axillary clusters ; the sterile

much as in the last ; the fertile with a tubular or bell-shaped 4-lobed and

nerved calyx, enclosing the ovary and the ovoid achene. Style slender or

none; stigma pencil-tufted. — Homely, diffuse or tufted herbs, not stinging,

with alternate entire 3-ribbed leaves, and no stipules. (The ancient Latin

name, because growing on old walls.)

1. P. Pennsylvanica, Muhl. Low, annual, simple or sparingly

branched, minutely downy ; leaves oblong-lanceolate, thin, veiny, roughish

with opaque dots ; flowers shorter than the involucre ; stigma sessile.— Shaded

rockv banks, E. Mass. and Vt. to Minn., and southward. June -Aug.

Order 100. PLATAXACE^, (Plane-tree Family.)

Trees, icith ivatert/ Juice, alternate palmately-lohed leaves, sheathing stip^

ules, and moncecious flowers in separate and naked spherical heads, des-

titute of calyx or corolla ; the fruit merely club-shaped 1 -seeded nutlets,

furnished luith a rincj of bristly hairs about the base ; consists only of the

following genus (of uncertain relationship).

1. PLAT ANUS, L. Sycamore. BrTToxwooD.

Sterile flowers of numerous stamens, with club-shaped little scales inter-

mixed ; filaments very short. Fertile flowers in separate catkins, consisting

of inversely pyramidal ovaries mixed with little scales. Style rather lateral,

awl-shaped or thread-like, simple. Nutlets coriaceous, small, tawny-hairy be-

low, containing a single orthotropous pendulous seed. Embryo in the axis of
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thin albumen.— Large trees, with the bark deciduous in broad thin brittle

])hites; dilated base of the petiole enclosing the bud of the next season. (The
ancient name, from irXarvs, broad.)

1- P. OCCident^lis, L. Leaves mostly truncate at base, angularly sinu-

ate-lobed or toothed, the short lobes sharp-pointed ; fertile heads solitary.

hanging on a long peduncle.— Alluvial banks, S. Maine to N. Yt., Ont., S. E.

Minn., E. Kan., and southward. Our largest tree, often 90-130° high, with

a trunk 6-14° in diameter.

Order lOL JUGLANDACE^. (Walnut Family.)

Trees, ivith alternate pinnate leaves, and no stipules ; Jloivers monoecious,

the sterile in catkins {nmenl.s) with an irregular calyx adnate to the bract

;

the fertile soUtanj or in a small cluster or spike, ivith a regular S-5-lohed

calyx adherent to the incompletely 2-4:-celled but only l-ovuled ovary.

Fruit a kind of dry drupe, with a crustaceous or bony nut-shell, containing

a large A-lobed orthotropous seed. Albumen none. Cotyledons fleshy and

oily, sinuous or corrugated, 2-lobed ; radicle short, superior. Petals some-

times present in the fertile flowers. — A small family of important trees,

consisting chiefly of the two following genera.

1. JUGLANS, L. Walnut.

Sterile flowers in long and simple lateral catkins from the wood of the pre-

ceding year ; the calyx adherent to the entire bracts or scales, unequally 3 - 6-

cleft. Stamens 12-40; filaments free, very short. Fertile flowers solitary

or several together on a peduncle at the end of the branches, with a 4-toothed

calyx, bearing 4 small petals at the sinuses. Styles 2, very short; stigmas 2,

somewhat club-shaped and fringed. Fruit with a fibrous-fleshy indehiscent

epicarp, and a mostly rough irregularly furrowed endocarp or nut-shell.—
Trees, with strong-scented or resinous aromatic bark, few-scaled or almost

naked buds (3 or 4 superposed, and the uppermost far above the axil), odd-pin-

nate leaves of many serrate leaflets, and the embryo sweet and edible. Pith

in plates. (Name contracted from Jovis glans, the nut of Jupiter.)

1. J. cinerea, L. (Butternut. White Walnut.) Leaflets 5-8 pairs,

oblong-lanceolate, pointed, rounded at base, downy, especially beneath, the

petioles and branrhhts doiniy icith claimny hairs ; fruit oblom/, clammy, pointed,

the nut deeply sculptured and rough with ragged ridges, 2-celled at the base.

— Kich M-oods, N. Eng. to the mountains of Ga., west to Minn., E. Kan., and

Ark. Tree 50-75° high, with gray bark, widely spreading branches, and

lighter brown wood than in the next.

2. J. nigra, L. (Black Walnut.) Leaflets 7-11 pairs, ovate-lanceo-

late, taper-pointed, somewhat heart-shaped or unequal at base, smooth above,

the lower surface and the petioles minutely downy ; fruit sp/iericat, roughly

dotted, the nut corrugated, 4-celled at top and bottom.— Rich woods, AV. Mass.

and Conn, to Fla., west to Minn., E. Neb., E. Kan., and southward. A large

and handsome tree (often 90-150° high), with rough brown bark, and valu

able purplish-brown wood turning blackish with age.
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2. GARYA, Nutt. Hickory.

Sterile flowers in slender lateral and clustered catkins ; calyx naked, adhe-

rent to the bract, unequally 2-3-parted. Stamens 3-10; fihmieuts short or

none, free. Fertile flowers 2 - 5 in a cluster or short spike, on a peduncle ter-

minating the shout of the season ; calyx 4-toothed
;
petals none. Stigmas

sessile, 2 or 4, large, papillose, persistent. Fruit with a 4-valved, firm and at

length dry exocarp (involucre), falling away from the smooth and crusta-

ceous or bony endocarp or nut-shell, which is incompletely 2-celled, and at

the base mostly 4-eelled.— Fine timber-trees, with hard and very tough wood,

and scaly buds, from which in spring are put forth usually both kinds of

flowers, the sterile below and the fertile above tlie leaves. Nuts ripen and

fall in October. (Kapva, an ancient name of the Walnut.)

§ 1. Sterile catkins fascicled (no common peduncle or sometimes a very short one)

from separate lateral scalij buds near the summit of shoots of the precedinf]

year; bud-scales few ; fruit elongated-oblong ; the thin-shelled nut 2-celled

below : seed sweet ; leaflets short-stalked, numerous.

1. C. olivseformis, Xutt. (Pecan-m t.) Minutely downy, becoming

nearly smooth ; leaflets 13 - 15, oblong-lanceolate, tapering gradually to a slen-

der point, falcate, serrate; nut olive-shaped.— River bottoms, S. Ind., S. 111.,

and Iowa, to La. and Tex. A large tree (90-160° high), with delicious nuts.

§ 2. Sterile catkins in threes {rarely more) on a common pedunclefrom the axil

of the inner scales of the common bud, therefore at the base of the shoot of the

season, ichich, then bearing 3 or 4 leaves, is terminated by the fertile flowers ;

fruit globular or oval ; nut 4-celled at base ; leafets sessile or nearly so.

* Bud-scales numerous, about 10, successively enwrapping, the inner ones accres-

cent, becoming thin and membranaceous and rather tardily deciduous ; husk

of the fruit splitting promptly into 4 m')re or less thick and when dry hard

or woody valves ; seed sweet and delicious. (The hickory nuts of the market.)

2. C. alba, Xutt. (Shell-bark or Shag-bark Hickory.) Bark of

trunk shaggy, exfoliating in rough strips or plates; inner bud-scales becoming

large and conspicuous, persistent till tlie flowers are fully developed; leaflets

5-7, when young minutely downy beneath, finely serrate, the three upper

obovate-lanceolate, the lower pair much smaller and oblong-lanceolate, all taper-

pointed ; fruit globular or depressed ; nut white, flattish-globular, barely mu-

cronate, the shell thinnish.— N. Eng. to N. shore of L. Erie and S. E. Minn.,

south to Fla., E. Kan., and Tex. Large and handsome tree (70-90° high, or

more), of gre<at economic value. The principal hickory-nut of the markets.

3. C. sulcata, Nutt. (Big Shell-bark. King-nut.) Bark, etc., as

in n. 1 ; leaflets 7-9, more downy beneath
;
fruit oval or ovate, 4-ribbed above

the middle, the husk very thick; nut large (1^-2' long) and usually angular,

dull white or yellowish, thick-walled, usually strongly pointed at both ends.—
Central N. Y. and Penn. to S. Ind., E. Kan., and Ind. Terr. Tree 70-90°

high, or more, in rich soil of bottom lands.

4. C. tomentosa, Nutt. (Mocker-nlt. White-heart Hickory.)

Bark dose, rough, but not shaggy and exfoliating on old trunks; catkins,

shoots, and lower surfac-e of the leaves tomentose when young, resinous-scented
;
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leaflets 7-9, lance-obovate or the lower oblong-lanceolate, pointed; fruit glob-

ular or ovoid, with a very thick and hard husk ; nut r/lobular, not compressed,

4-ridged toii-drd the slightlij pointed summit, brownish, very thick-shelled, 1' in

diameter or sn.i.ller.— N. Eug. to X. shore of L. Erie, E. Xeh., and south to

the Gulf. Tree 70-100° high, usually on rich upland hillsides.

"). C. mierocarpa, Xutt. With rough close bark, small ovate buds, and

the glabrous foliage, etc., of n. 6 ; fruit small, subglobose, with ratlier thin

husk; nut thiu-slielled, not angled.— X. Y. to Del., west to Midi, and 111.

* * Bud-scales numerous orfew ; husk of the fruit thin and rather friable at ma-

turitg, 4-valved only to the middle or tardily to near the base ; seed more oi

less bitter ; bark of old trunk not exfoliating.

6. C. porcina, Xutt, (Pig-nut or Broom H.) Bud-scales nearly as in

u. 4, but smaller, caducous ; shoots, catkins, and leaves glabrous or nearly so

;

leaflets 5-7, oblong- or obovate-lanceolate and taper-pointed, serrate ; fruit

pear-shaped, oblong, or oval ; nut oblong or oval (1^-2' long), with a thick bony

shell ; the oily seed at first sweet in taste, then bitterish.— S. Maine to Fla.,

west to Minn., E. Xeb., and Tex. Tree 70-90° liigh (rarely 120°), on dry

hills and uplands.

7. C. amara, Xutt. (Bitter-nut or Swamp H.) Scales of the small

yellowish bu<ls about 6, valvate in pairs, caducous in leafing; catkins and

young herbage more or less pubescent, soon becoming almost glabrous : Icajlets

7 -II, lanceolate or oblong-lanceolate; fruit globular, narrowly 6-ridged ; nut

globular, short-pointed, white (barely V long), thin-walled ; seed at first sweet-

tasted, soon extremely bitter.— Moist soil, X. Eng. to Fla., west to Minn,, E.

Xeb., and Tex. Tree 50- 75° high; husk and nut-shell thinner and less hard

than in other species.

Order 102. MYKICACE^. (Sweet-Gale Family.)

Moncecious or dicecious shrubs, with both kinds of flowers m short seedy

catkins, and resinous-dotted often fragrant leaves,— differing from the

Birches chiefly in the l-celled ovary with a single erect orthotropous

ovule, and the drupe-like nut. Involucre and perianth none.

1. MY RICA, L. Bavberrv. Wax-Myrtle.

The only genus.— Flowers st)litary under a scale-like bract and with a pair

of bractlets, the sterile in oblong or cylindrical, the fertile in ovoid or globular

latkins, from axillary scaly buds; stamens 2-8; filaments somewhat united

below ; anthers 2-celled. Ovary with 2-8 scales at its base, and 2 thread-like

stigmas. Fruit a small globular or oblong nut, or dry drupe, coated with

resinous grains or wax. (Mupi/cTj, the ancient name of the Tamarisk or some
other shrub; perhaps from fivpi^oj, to perfume.)

* Mostly dioecious ; fertile catkins ovoid; ovary with 2-4 scales at Itase ; nut

globular ; leaves entire or someivhat serrate.

1. M. Gale, L. (Sweet Gale.) Shrub 3 -5° high; leaves wedge-Ian-

ceolate, serrate toward the apex, pale, later than the flowers; sterile catkins

dosely clustered ; nuts in imbricated heads. 2-wino;ed bv the t>"0 t'lick ovate
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scales which coalesce with its base.— Wet borders of ponds, Newf . to N. Eug

and aloug the Great Lakes to Minn., south in the mountains to Va.

2. M. cerifera, L. (Bayberry. Wax-]\Iyrtle.) Leaves oblong-lan-

ceolate, narrowed at the base, entire or wavy-tootlied toward the apex, shining

and resinous-dotted both sides, somewhat preceding the flowers, fragrant ; sterile

catkins scattered, oblong ; scales wedge-shaped at the base ; nuts scattered and

naked, bonv, and incrusted with white wax.— Sand}^ soil near the coast, from

Nova Scotia to Fla. and Ala. ; also on L. Erie. Shrub 3-8° high, but some-

times a tree 35° high ; fruit sometimes persistent for 2 or 3 years.

* * Frequently monoecious ; fertile catkins globular : ovary surrounded by 8 long

linear-aivl-shaped persistent scales ; nut ovoid-oblong ; leaves pinnatijid with

many rounded lobes.

3. M. asplenifblia, Endl. Shrub 1 - 2° high, with sweet scented fern-

like linear-lanceolate leaves ; stipules half heart-shaped ; scales of the sterile

catkins kidney-heart-shaped, pointed. (Comptonia asplenifolia, Ait.)— Sterile

hills, N. Eng. to N. C, west to Minn, and Ind. Known as Sweet Fern.

Order 103. CUPULIFER^^E. (Oak Family.)

Moncecious trees or shrubs, with alternate simple straight-veined leaves,

deciduous stipules, the sterile Jlowers in catkins {or capitate-clustered in

the Beech), the fertile solitary, clustered, spiked, or in scaly catkins, the

1-celled and 1-seeded nut with or without an involucre. Ovary more or

less 2 - 7-celle(l, with 1 or 2 pendulous anatropous ovules in each cell ;

but all the cells and ovules except one disappearing in the fruit. Seed

with no albumen, filled with the embryo.

Tribe I. BETULE^. Flowers in scaly catkins, -2 or 3 to each bract. Sterile catkins

pendulous. Stamens 2-4, and calyx usually 2- 4-parted. Fertile flowers with no caljTC,

and no involucre to the compressed and often winged small nut. Ovary 2-celled, 2-ovuled.

1. Betula. Stamens 2, bitid. Fertile scales thin, 3-lobed, deciduous with the nuts.

2. Alniis. Stamens 4. Fertile scales thick, entire, persisting after the nuts have fallen.

Tribe II. CORYLE^^E. Sterile catkins pendulous, with no calyx ; stamens 3 or more

to each bract and more or less adnate to it, the filaments often forked (anthers 1-celled).

Fertile flowers in a short anient or head, 2 to each bract, and each with one or mors

bractlets which form a foliaceous involucre to the nut. Ovary 2-celled. 2-ovuled.

* Bract of staminate flower furnished with a pair of bractlets inside ; fertile flowers few

3. Coryliis. Involuci'e leafy-coriaceous, enclosing the large bony nut.

* * Bract of staminate flower simple ; fertile flowers in short catkins ; nut small, achene-like

4. Ostrya. Each ovary and nut included in a bladdery and closed bag.

5 Cai'pinus. Each nut subtended by an enlarged leafy bractlet.

Tribe III. QUEKCINE.^. Sterile flowers with 4-7-lobed calj'x and stamens mdefi-

nite (3-20). Fertile flowers 1 or few, enclosed in a cupule consisting of consolidated

bracts, which becomes indurated (scaly or prickly) and surrounds or encloses the nut.

* Sterile flowers in slender catkins.

6. Quercus. Cupule 1-flowered, scaly and entire ; nut hard and terete.

7. Castanea. Cupule 2-4-flowered, forming a prickly hard bur, 2-4-valved when ripe.

* * Sterile flowers in a small liead.

8. Fagiis. Cupule 2-flo\vered, 4-valved, containing 2 sharply triangular nuts.
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1. BE TULA, Tourn. Birch.

Sterile flowers 3, and bractlets 2, to each shield-shaped scale or bract of the

catkius, consistiDg each of a calyx of one scale bearing 4 short filaments with

I-celled anthers (or strictly of two 2-parted filaments, each division bearing an

anther-cell), fertile flowers 2 or 3 to each 3-lobed bract, without bractlets oi

calyx, each of a naked ovary, becoming a broadly winged and scale-like nutlet

(or small samara) crowned with the two spreading stigmas.— Outer bark

usually separable in sheets, that of the branchlets dotted. Twigs and leaves

often spicy-aromatic. Foliage mostly thin and light. Buds sessile, scaly.

Sterile catkins long and drooping, terminal and lateral, sessile, formed in sum-

mer, remaining naked through tlie succeeding winter, and expanding their

golden flowers in early spring, with or preceding the leaves ; fertile catkins

oblong or cylindrical, peduncled, usually terminating very short 2-leaved early

lateral branches of the season. (The ancient Latin name, of Celtic origin.)

* Trees, icith brown or yeUow-gray hark, sweet-aromatic as well as the twigs,

viembranaceous and straight-veined Hornbeam-like leaves heart-shaped or

rounded at base, on short petioles, and sessile very thick fruiting catkins

;

their scales about equally 3-cleft, rather persistent ; wing offruit not broader

than the seed-bearing body.

1. B. lenta, L. (Cherry B. Sweet or Black Birch.) Bar^ of trunk

dark brown, close (outer layers scarcely laminate), very sweet-aromatic; leaves

ovate or oblong-ovate from a more or less heart-shaped base, acuminate, sharply

and finely douldy serrate all round, when mature shining or bright green above

and glabrous except on the veins beneath
;
frtdting catkins oblong-cylindrical

(1-1^' long), the scales with short and divergent lobes.— Rich Avoodlands,

Newf. to N. Del., ?»ud south in the mountains, west to Minn., and S. Ind.

Tree 50-7.5° high, with reddish bronze-colored spray; wood rose-colored, fine-

grained, valuable for cabinet-Avork.

2. B. lutea, Michx. f. (Yellow or Gray Birch.) Bark of trunk yel-

lowish- or silvery-gray, detaching in very thin filmy /a yers, Avithin and the twigs

much less aromatic ; leaves (3 - 5' long) slightly or not at all heart-shaped and

often narrowish toward the base, duller-green above and usually more downy
on the veins beneath ; fruiting catkins oblong-ovoid (T or less in length, 6-9"
thick), the thinner scales (5-6" long) twice as large as in n. 1, and with nar-

rower barely spreading lobes.— Rich moist woodlands, Canada and N. Eng. to

Del., west to Minn. ; also along high peaks to Tenn. and N. C. Often 60-90^

high at the north ; wood wliiter and less valuable.

* * Trees, with chalky-white bark separable in thin sheets, ovate or trianqular

leaves offirmer texture, on long slender petioles ; fruiting catkins cylindrical,

usually hanging on rather slender peduncles ; their scales glabrous, ivith

short diverging lobes, freely deciduous ; wing of the fruit much broader than

its body.

3. B. populif61ia, Ait. (American White Birch. Gray Birch.)

Trunk usually ascending (1 5 - 30° high) ; leaves triangular (deltoid), very taper-

pointed (usually aljruptly), truncate or nearly so at the broad base, smooth and
shining both sides, except the resinous glands when young. (B. alba, var.
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populifoHa., Spach.) — Poor sandy soils, N. Brunswick to Del., west to L
Ontario. Bark much less separable than the next ; leaves on slender peti-

oles, tremulous as those of the aspen.

4. B. papyrifera, Marshall. (Paper or Canoe Birch. White
Birch.) Leaces ovate, taper-pointed, heart-shaped or abrupt (or rarely wedge-

shaped) at base, smooth and green above, pale, glandular-dotted, and a little

hairy on the veins beneath, sharply and unequally doubly serrate, 3-4 times

the length of the petiole. ( B. papyracea, Ait.) — Rich woodlands and stream-

banks, N. Eng. to X. Penu., N. 111., and Minn., and far north and westward

Tree 50 - 75° high, with bark freely splitting into paper-like layers.— Var.

MINOR, Tuckerman, is a dwarf form of the alpine region of the White Mts.

* * * Tree, icith greenish-brown bark, somewhat laminate, and reddish twigs,

ovate leaves whitish beneath, and soft-downy peduncled fruiting catkins.

5. B. nigra, L. (River or Red Birch.) Leaves rhombic-ovate, acutish

at both ends, irregularly doubly serrate, whitish and (until old) downy under-

neath; petioles and peduncle of nearly the same length (3-7'') and with ihe

oblong catkin tomentose ; the bracts with oblong-linear nearh' equal lobes;

fruit broatlly winged. — Banks of streams, Mass. to Fla., Avest to Minn., E.

Kan., and Tex. Tree 50-75° high, with light-colored wood and somewhat

Alder-like leaves.

* * * * Shrubs, with brownish bark, rounded or wedge-shaped crenate and mosthj

small leaves ofthickish or coriaceous texture, and oblong or cylindriccd gla-

brous and mostly erect catkins, on short peduncles.

6. B. pumila, L. (Low Birch.) Stems (2-8° high) erect or ascend-

ing, not glandular ; young branches and lower face of young leaves mostly

sofl-downy ; leaves obovate, roundish, or orbicular (6-16" long), pale beneath,

veinlets on both faces finely reticulated ; wing of the fruit mostly narrower than

the body.— Bogs,W. Conn, and N. J. to Ind. and Minn., and northward through-

out Canada. Leaves usually not at all resiniferous or glandular-dotted.

7. B. glandulosa, Michx. (Dwarf Birch.) Stems erect or mostly

spreading (1 -4° high), or when alpine procumbent; branchlets glabrous, con-

spicuously dotted with resinous wart-like glands ; leaves roundish wedge-obovate

or sometimes orbicular (6-9" long), green and glabrous both sides, less reticu-

lated ; fruiting catkins mostly shorter and oblong or )val ; wing of the fruit

narrower than or sometimes equalling the body.— High mountains of N. Eng-

and N. Y., to L. Superior, and far northward.

2. ALNUS, Tourn. Alder.

Sterile catkins elongated and drooping, with 4 or 5 bractlets and 3 (rarely

6) flowers upon each short-stalked shield-shaped scale ; each flower usually

with a 3 - 5-parted calyx and as many stamens ; filaments short and simple

;

anthers 2-celled. Fertile catkins ovoid or oblong; the fleshy scales each 2-3-

flowered, with a calyx of 4 little scales adherent to the scales or bracts of the

catkin, which are thick and woody in fruit, wedge-obovate, truncate, or 3 - 5-

lobed, and persistent.— Shrubs or small trees, with few-scaled leaf-buds, and

solitary or often racemose-clustered catkins, terminating leafless branchlets or

peduncles. (The ancient Latin name.)
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§ 1. F/oirers developed in spring with the frurrs : tin- sterile from catkins which

have remained naked over ivinter ; while the fertile have been enclosed in a

scaly bud ; fruit with a conspicuous thin wing, as in Birch.

1. A. viridis, DC. (Gkeen or Motntain Alder.) Shrub 3-8° high;

leaves rouud-oval, ovate, or slightly heart-shaped, glutinous and smooth or

softly downy beneath, irregularly serrulate or biserrulate with very sharp and

closely set teeth, sometimes sinuate-toothed and serrulate (var. sixiXta

Kegel), on young shoots often cut-toothed ; fertile catkins slender-stalked,

clustered, oVoid (6-8" long).— On mountains and mountain streams, Newf.

to W. Mass., N. Y., L. Superior, and far north and west; also in the Alle-

ghanies to N. C. (Eu., Asia.)

§ 2. Flowers developed in earliest spring, before the leaves, from mostli/ clustered

catkins ichich {of both sorts) were formed the foregoing summer and have re-

mained naked over winter ; fruit wingless or with a narrow coriaceous margin.

2. A. incana, Willd. (Specki.kd or Hoahy a.) Leaves broadli/ oval

or ovate, rounded at base, sharply and often doubly serrate, irhitened and mosdq
downy beneatli ; stipules oblong-lanceolate; fruit orl)icular. — Borders of

streams and swamps, Newf. to Mass., E. Neb., Minn., and westward. Shrulj

or tree 8-20° high ; the common Alder northward. (Eu., Asia.)

3. A. serrulata, Willd. (Smooth A.) Leaves obovate, acute at base,

sharply serrate with minute teeth, thickish, green both sides, smooth or often

downy beneath ; stipules oval ; fruit ovate.— Borders of streams and swamps,

Mass. to Fla., west to S. E. Minn, and Tex. ; common. Shrub forming dense

thickets, or sometimes at the south a small tree 6 -.3.5° high.

§ 3. Flowers in autumn (Sept.)from catkins of the season ; the fertih mostlif soli-

tar ij in the axils of the leaves, ripening the fruit a year later ; fruit wingless.

4. A. maritima, Muhl. (Sea-side A.) Glabrous; leaves oblong, ovate.

or obovate with a wedge-shaped base, slender-petioled, sharply serrulate, bright

green, or rather rusty beneath ; fruiting catkins large, ovoid or oblong (9 - 12"

long, 6" thick).— Borders of streams and swamps. S. Del. and E. Md., near

the coast. Small tree 1.5-2.5° high. {l\. Asia.)

3. CdRYLUS, Tourn. Hazel-nit. Filbert.

Sterile flowers in drooping cylindrical catkins, consisting of 8 (half-) stamens

with 1-celled anthers, their short filaments and pair of scaly bractlets cohering

Miore or less with the inner face of the scale of the catkin. Fertile flowers sev-

eral in a scaly bud, each a single ovary in the axil of a scale or bract, and ac-

companied by a pair of lateral bractlets ; ovary tipped with a short limb of the

adherent calyx, incompletely 2-celled, with 2 pendulous ovules, one of them

sterile ; style short ; stigmas 2, elongated and slender. Xut ovoid or oblong,

bony, enclosed in a leafy or partly coriaceous cup or involucre, consisting of

the two bractlets enlarged and often grown together, lacerated at the border.

Cotyledons very thick (raised to the surface in germination), edible; the short

radicle included. — Shrubs or small trees, with thinnish doubly-toothed leaves,

folded lengthwise in the bud, flowering in early spring; sterile catkins single

or fa.scicled from scaly buds of the axils of the preceding year, the fertile ter-
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niiuating early leafy shoots. (The classical name, probably from Kopvs, a

iiclmet, from the involucre.)

1. C. Americana, Walt. (Wild Hazel-nut.) Leaves roundish-keart-

sltoped, pointed; involucre open above down to the globose nut, of 2 broad foli-

aceous cut-toothed almost distinct bracts, their base coriaceous and downy, or

with glandular bristles intermixed.— Thickets, ]S[. Eng. to Ont. and Dak., and

southward. Twigs and petioles often glandular-bristly.

2. C. rostrata, Ait. (Beaked Hazel-nut.) Leaves ovate or ovate-

oblong, somewhat heart-shaped, pointed; involucre of united bracts, much pro-

longed ahoxe the ovoid nut into a narrow tubular beak, densely bristly.— N.

Scotia to northern N. J., ]\Iich., Minn., and westward, and south in the moun-

tains to Ga. Shrub 2-6° high.

4. OSTRYA, Micheli. Hop-Hornbeam. Iron-wood.

Sterile flowers in drooping cylindrical catkins, consisting of several stamens

in the axil of each bract ; filaments short, often forked, bearing 1 -celled (half-)

anthers ; their tips hairy. Fertile flowers in short catkins ; a pair to each de-

ciduous bract, each of an incompletely 2-celled 2-ovuled ovary, crowned with

the short bearded border of the adherent calyx, tipped with 2 long-linear stig-

mas, and enclosed in a tubular bractlet, which in fruit becomes a closed blad-

dery oblong bag, very much larger than the small aud smooth nvit; these

inflated involucres loosely imbricated to form a sort of strobile, in appearance

like that of the Hop.— Slender trees, with very hard wood, brownish furrowed

bark, and foliage resembling that of Birch ; leaves open and concave in the bud,

more or less plaited on the straight veins. Flowers in spring, appearing with

the leaves ; the sterile catkins 1-3 together from scaly buds at the tip of the

branches of the preceding year; the fertile single, terminating short leafy

shoots of the season. (The classical name.)

1. O. Virginiea, Willd. (American Hop-Hornbeam. Lever-wood.)

Leaves oblong-ovate, taper-pointed, very sharply doubly serrate, downy beneath,

with 11-15 principal veins ; buds acute; involucral sacs bristly-hairy at the

base.— Rich woods, common, from the Atlantic to X. Minn., Neb., E. Kan.,

ar-d southward. Tree 25 - 45° higli ; liop-like strobiles full-grown in Aug.

5. CARPINUS, L. Hornbeam. Iron-avood.

Sterile flowers in drooping cylindrical catkins, consisting of several stamens

in the axil of a simple and entire scale-like bract; filaments very sliort, mostly

2-forked, the forks bearing 1 -celled (half-) anthers with hairy tips. Fertile

flowers several, spiked in a sort of loose terminal catkin, with small deciduous

bracts, each subtending a pair of flowers, as in Ostrya ; but the single involucre-

like bractlet is open, enlarged in fruit and foHaceous, merely subtending the

small ovate several-nerved nut. — Trees or tall shrubs, with smooth close gray

bark, in this and in the slender buds and straight-veined leaves resembling the

Beech; leaf-buds and inflorescence as in Ostrya. (The early Latin name.)

1. C. Caroliniana, Walter. (American Hornbeam. Blue or "Water

Beech.) Leaves ovate-oblong, pointed, sharply doubly serrate, soon nearly

smooth ; bractlets 3-lobed, halberd-shaped, sparingly cut-toothed on one side,

acute. (C. Americana, Michx.)— Along streams, N. Scotia to Fla., west to
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Minn., Iowa, E.Kan., and Tex. Tree or shrub, 10-45° high, with ridged

trunk, and very hard wood.

6. QUE Reus, L. Oak.

Sterile flowers in slender naked catkins ; Ijracts caducous ; calyx 2 - 8-partea

or lobed ; stamens 3 - 12 ; anthers 2-celled. Fertile flowers scattered or some-

what clustered, consi.sting of a nearly 3-celled and 6-ovuled ovary, with a .3-lubed

stigma, enclosed by a scalv bud-like involucre which becomes an indurated cup

(cupa/e) around the base of the rounded nut or acorn. Cotyledons remainijig

underground in germination ; radicle very short, included.— Flowers greenish

or yellowish. Sterile catkins single or often several from the same lateral scaly

bud, filiform and hanging in all our species. (The classical Latin name.) AD
flower in spring, and shed their nuts in Oct. of the same or the next year.

§ 1. LEUCOBALANUS. Bark pale, often scahj ; leaves and their lobes or

teeth obtuse, never bristle-pointed ; stamens 6-8; scales of the cup more or

less knobbij at base; stigmas sessile or nearly so ; abortive ovules at the base

of the perfect seed ; inner surface of nut glabrous ; fruit maturing the first

year, often peduncled ; kernel commonly sweetish; wood tough and dense.

* Leaves deciduous, Iyrate or sinuate-pinnatifid, pale beneath.— ^YHITE Oaks.

1. Q. alba, L. (White Oak.) Mature leaves smooth, pale or glaucous

underneath, bright green above, obovate-oblong, obliquely cut into 3-9 oblong

or linear and obtuse mostly entire lobes ; cup hemisplLerical-saucer-shaped, rough

or tubercled at maturity, naked, much shorter than the ovoid or oblong acorn

(r long).— All soils, Maine to S. E. Minn., E. Kan., and south to the Gulf. A
large and valuable tree; lobes of the leaves short and broad (3-5), or deep

and narrow ( 5 - 9 )

.

2. Q. Stellata, Wang. (Post Oak. Iron Oak.) Leaves grayish or

yellowish-downy underneath, pale and rough cdiove, thickish, sinuately cut into

5-7 rounded divergent lobes, the upper ones much larger and often 1-3-

notched ; cup deep saucer-shaped , naked, one third or half the length of the ovoid

acorn (6-9" long). (Q. obtusiloba, Michx.) — Sandy or sterile soil, Martha's

Vineyard to Mich, and E. Xeb., south to Fla. and Tex.; common, especially

southward. A small tree with very durable wood.

3. Q. maerocarpa, Miclix. (Bur Oak. Over-cup or Mossy-cup Oak.)

Leaves obovate or oblong, Iyrately-pinnatifid or deeply sinuate-lobed, or nearly

parted, sometimes nearly entire, irregular, downy or pale beneath ; the lobes

sparingly and obtusely toothed, or the smaller ones entire ; cup deep, thick and

woody (9"- 2' across), conspicuously imbricated with hard and thick pointed

scales, the upper ones aivned, so as usually to make a mossy-fringed border ; acorn

broadly ovoid (1 - 1+' long), halfimmersed in or entirely enclosed by the cup.—
Eich soil, N. Scotia to W. Mass. and Penn., west to ]\Iinn., central Xeb., and

Kan. A large and valuable tree ; extremely variable in the size and fringe of

the acorns.— Yar. oliv.eformis, Gray, is only a narrower-leaved form with

unusually small oblong acorns.

4. Q. lyrata, Walt. (Ovep-cup Oak. Swamp Post Oak.) Leaves

crowded at the end of the branchlets, obovate-oblong, acute at base, more or less

deeply 7 -d-lohed, white-tomentose beneath or at length smoothish, the lobes trian-

gular to oblong, acute or obtuse, entire or sparingly toothed ; fruit short-peduncled

21
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or sessile ; cup round-ovate, thin, with rugged scales, almost covering the depressed-

globose acorn (8-10" long).— Kiver swamps, S. E. Mo. to S. Incl., Teun., N. C,

and southward.—A large tree, with flaky bark; intermediate between n. 3

and n. 5.

* * Leaves coarsely sinuate-toothed , but not lobed (except slightly in n. 5), whitish

and more or less downy beneath ; cup hoary, hemisphericalor a little depressed,

about half as long as the oblong-ovoid edible acorn.— Chestnut-Oaks.

5. Q. bicolor, Willd. (Swamp White Oak.) Leaves obovate or

oblong-obovate, wedge-shaped at base, coarsely sinuate-crenate and often rather

pinnatijid than toothed, usually soft-downy and white-hoary beneatli, the main

primary veins 6-8 pairs, lax and little prominent; ixuitmg peduncle much

longer than the petiole; upper scales of the cup awn-pointed, sometimes form-

ing a mossy-fringed margin; acorn scarcely 1' long.— Borders of streamaj

and swamps, 8. Maine to Out., Minn., and PI Kan., and south in the moun-

tains to N. Ga.— A large tree, with flaky bark.

6. Q. Michauxii, Nutt. (Basket-Oak. Cow^-Oak.) Leaves (5-6'

long) oval or obovate, acute, obtuse or even cordate at base, regularly dentate

(commonly not deeply), ra^Aer rigid, usually very tomentose beneath; stamens

usually 10; fruit short-peduncled ; cup shallow, tuberculate Avith hard and

stout acute scales, without fringe ; acorn \Y long. (Q. Prinus, var ]Mich-

auxii, Chapm.) — Borders of streams and swamps, Del. to Fla., and in the

west from S. Ind. to Mo., and south to the Gulf.— A large and valuable tree,

with gray flaky bark and large sweet edible acorns. Intermediate forms ap-

pear to connect wdth n. 5, of which Dr. Eugelmann considered it a sub-

species.

7. Q. Prinus, L. (Chestnut-Oak.) Leaves thick, varying, obovate or

oblong to lanceolate, sometimes acuminate, ivith an obtuse or acute base, imdu-

lately crenate-toothed, pale and minutely downy beneath, the main primary ribs

10-16 pairs, straight, prominent beneath; ivmtmg peduncles shorter than the

petioles, often very short ; cup thick (6-12" wide), mostly tuberculate with hard

and stout scales; acorn large (sometimes 1 - 1^' long). (Incl. var. monticola,

Michx.) — Rocky banks and hillsides, E. Mass. to N. Y. and Ont., and south in

the mountains to N. Ala. A large tree, with thick and deeply furrowed bark,

rich in tannin.

8. Q. Muhlenbergii, Engelm. (Yellow Oak. Chestnut-Oak.)

Leaves (5-7' long) slender-petioled, often oblong or even lanceolate, usually

acute or pointed, mostly obtuse or roundish at base, almost equably and rathei

sharply toothed ; cup subsessile, shallow, thin, of small appressed scales, 5 - 7'

broad; acorn globose or obovate, 7-9" long. (Q. Prinus, Aar. acuminata,

Michx.) — Dry hillsides and rich bottoms, Mass. to Del., along the mountains

to N. Ala., west to Minn., E. Neb., and Tex. — Leaves more like those of the

Chestnut than any other; the primary veins very straight, impressed above

prominent beneath. A tall tree, Avith thin flaky bark.

9. Q. prinoides, Willd. Like the last, but of /ozc sto /!?< re (usually 2 -4°

high), with smaller more undulate leaves on shorter petioles (.3-6'' long), and

deeper cups with more tumid scales. (Q. Prinus, var. humilis, ^farsh.) — Same

range as last. Apparently quite distinct at the east^ Avhere it is very Ioaa'", but

running ^nto Q. ]Muhlenbergii at the far Avest.



CUTCLIFEK^E. (OAK FAMILY.) 477

* * Leaves coriaceous, evergreen, entire or rarely spinjj-toothed .— Live Oaks.

10. Q. virens, Ait. (Live Oak.) Leaves small, oblong or elliptical,

hoaiy beneath as well as the brauchlets
;
peduncle usually conspicuous, 1-3-

fruited; cup top-shaped ; acorn oblong; cotyledons completely united into one

mass.— Along the coast from Va. to Fla. and Tex. Becoming a large tree

at the south, and formerly extensively used in ship-building.

§2. MELAXOBALAXUS. Bark dark, furrowed ; leaves deciduous, their

lobes and teeth acute and bristle-pointed (at least in youth) ; stamens mostly

4- 6 ; Clip-scales membranaceous ; styles lung and spreading ; abortive ovules

near the top of the p)erfect seed ; inner surface of nut tomentose ; fruit ma-

turing the second year, sessile or on short thick peduncles ; wood porous and

brittle.— Black Oaks.

* Leaves pinnatifid or lobed, slender-petioled, not coriaceous, the lobes or teeth

conspicuously bristle-pointed.

•t- Mature leaves glabrous on both sides or nearly so, oval, oblong or someivhat

obovate in outline, from moderately sinuate-pinnatifd to deeply pinnatifd,

turning various shades of red or crimson in late autumn: large trees, with

reddish coarse-grained wood ; species closely related and apparently readily

hybridizing.

11. Q. rubra, L. (Red Oak.) Cup saucer-shaped or flat, with a narrow

raised border (9-12'' in diameter), of rather fine closely appressed scaleo,

sessile or on a very short and abrupt narrow stalk or neck, very much shorter

than the oblong-ovoid or ellipsoidal aco.n, which is V or less in length; leaves

rather thin, turning dark red after frost, moderately (rarely very deeply)

pinnatifid, the lobes acuminate from a broad base, with a few coarse teeth

;

bark of trunk dark gray, smoothish.— Common both in rich and poor soil,

westward to E. Minn, and E. Kan. Timber coarse and poor.— A^ar. rinci-

nXta, a. DC, is a form with regular nearly entire lobes and the frnit nearly

a half smaller : found near St. Louis.

12. Q. COCCinea, Wang. (Scarlet Oak.) Cup top-shaped, or hemi-

spherical ivith a conical base (7-9" broad), coarsely scaly, covering half or

more of the broadly or globular-ovoid acorn, the scales somewhat appressed and

glal)rate, or in western localities yellowish-canescent and squarrose as in var.

tinctoria; leaves in the ordinary forms, at least on full-grown trees, bright

green, shining above, turning red in autumn, deejjly pinnatifid, the slender

lobes divergent and sparingly cut-toothed ; buds small ; acorns 6 - 9'' long ^

l)ark of the trunk gray, the interior reddish.— Moist or dry soil; common,
from 8. Maine to Del., Minn., N. Mo., and south in the mountains.

Var. tinctoria, Gray. (Quercitron, Yellow-barked, or Black Oak.)
Leaves witli broader undivided lobes, commonly paler and somewhat pubes-

cent beneatli, turning brownisli, orange, or dull red in autumn ; cup-scales

large and hjosely imbricated or squarrose when dry, yellowisli gray, pubescent

;

bark of trunk darker-colored and rougher on the surface, tliicker, and inter-

nally orange, much more valuable for the tanner and dyer ; buds longer and

more pointed ; cup sometimes less top-shaped. (Q. tinctoria, Bartram.)— Dry
or gravelly uplands, S. Maine to S. Minn., E. Neb. and Tex. Intermediate

forms connect this with the type. The bark is largely used in tanning.
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Var. ambigua. Gray. (Gray Oak.) Found along* our northeastern bor-

ders to Lake Chamijlaiu and northward, figured and briefly characterized by

Michaux as with the foliage of Q. rubra and the fruit of Q. cocciuea. It was

considered by Dr. Engelmann as a form of Q. rubra with cups hemispherical

or even turbinate.

13. Q. pallistris, Du Roi. (Swamp Spanish or Fix Oak.) Cup flat-

saucer-shaped, sometimes contracted into a short scaly base or stalk, fine-scaled

(5 - 7'' broad), ver/j much shorter than the usually globose or depressed acorn, which

is 5 - 7" long ; leaves deeply pinnatifid with divergent lobes and broad rounded

sinuses.— Low grounds; rather common, from Mass. to Del. and Md., west

to ]Minn., E. Kan., and Ark.

H--4-J/atM?'e leaves soft-downy beneath; cup saucer-shaped, with a somewhat

top-shaped base, about half the length of the fully developed small acorn.

14. Q. falcata, INIichx. (Spanish Oak.) Leaves grayish-downy or ful

vous underneath, obtuse or rounded at base, 3 - o-lobed above (sometimes entire)

;

the lobes prolonged, mostly narrow and more or less scythe-shaped, especially the

terminal one, entire or sparingly cut-toothed ; acorn globose, 4 - 5" long.—
Dry or sandy soil. Long Island to Fla., and from S. Ind. to Mo. and Tex. A
\arge or small tree, extremely variable in foliage ; bark excellent for tanning.

15. Q. ilicifolia, Wang. (Bear or Black Scrub-Oak.) Dwarf (3-

8° high), straggling; leaves (2-4' long) thickish, obovate, ivedge-shaped at

base, angularly about 5- (3 - 7-) lobed, white-downy beneath ; lobes short and tri-

angular, spreading ; acorn ovoid, globular, 5 - 6" long.— Sandy barrens and

rocky hills, N. Eng. to Ohio and Ky.

^ * Leaves entire or with afew teeth {or someichat 3 - 5-lobed at the summit), coria-

ceous, commonly bristle-pointed ; acorns globular, small (not over 6^^ long).

*- Leaves thick, widening or often much dilated upward and more or less sinuate

or somewhat 3 - 5-lobed ; acorns globular-ovoid.

16. Q. aquatica, Walter. (Water-Oak.) Leaves glabrous and shining,

obovate-spatulate or narrowly wedgeform, with a long tapering base and an often

obscurely 3-lobed summit, varying to oblanceolate ; cup saucer-shaped or hemi-

spherical.— Wet grounds, around ponds, etc., Del. to the Gulf, and from Ky.

and Mo. to Tex.— Tree 30 - 40° high ; running into many varieties, especially

southward ; the leaves on seedlings and strong shoots often incised or siuuate-

piunatifid ; then mostly bristle-pointed.

17. Q. nigra, L. (Black-Jack or Barren Oak.) Leaves broadly wedge-

shaped, but sometimes rounded or obscurely cordate at the base, widely dilated

and somcAvhat 3-lobed (rarely 5-lobed) at the summit, occasionally with one or

two lateral conspicuously bristle-tipped lobes or teeth, rusty-pubescent beneath,

shining above, large (4-9' long); cup top-shaped, coavse-scoly ; acorn short-

ovoid. — Dry sandy barrens, or heavy clay soil, Long Island to S. Minn., E.

Neb., and southward. A small tree (sometimes 30-40° high), of little value.

•^ H- Leaves not dilated upward, generally entire ; acorn globose.

18. Q. imbricaria, Michx. (Laurel or Shingle Oak.) Leaves Ian

ceolate-oblong, thickish, smooth, and shining above, downy underneath, the down

commonly persistent ; cup between saucer-shaped and top-shaped.— Rich

woodlands, Penn. to Ga., west to S. AVisc, Iowa, E. Neb., and N. Ark.

—
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Tree 30-90° liifi;li. The specific name is iu allusion to its early use for

shingles.

19. Q. Phellos, L. (Willow-Oak.) Leaves linear-lanceolate, narrowed

to both, ends, soon (jlabrous, liglit green (3-4' long); cup saucer-shaped.

—

Bottom lands or rich sandy ujjlands, Staten Island to N. Fla., west to S. Ky..

Mo., and Tex.

In addition to the above, the following hybrids have been recognized ;
—

•

Q. ALBA X MACROCARPA ; X. 111. [Bebb) ; central 111. {Hall).

Q. ALBA X STELLATA ; N. 111. {Bebb) ; D. C. ( Vase If) ; S. C. {Mellichamp)
Q. ALBA X Prinus; near Washington, D. C. ( Vaseij.)

Q. IMBRICARIA X xiGRA (Q. trideutata, Engelmann) ; S. 111. (Enr/ehuann).

Q. IMBRICAKIA X PALUSTRis ; Mo. {Eugehuann).
Q. iMBRiCARiA X cocciNEA (Q. l^QdiWA, Xutt.) ; Ohio to Mo., and near Wash

ington, D. C.

Q. Phellos X rubra (?) or coccixea (^) (Q. heterophylla, Michx.) ; Staten
Island and N. J. to Del. and N. C. (Bartra:m's Oak.)

Q. Phellos X nigra (Q. Rudkiui, Brlit.) ; N. J. {Rudkin).
Q. iLiciroLiA X COCCIXEA (?) ; Uxbridge, Mass. {Rohbins.)

7. CASTANEA, Tourn. Chestnut.

Sterile flowers interruptedly clustered iu long and naked cylindrical catkins
;

calyx mostly 6-parted ; stamens 8 - 20 ; filaments slender ; anthers 2-celled.

Fertile flowers few, usually 3 together in an ovoid scaly prickly involucre ; calyx

with a 6-lobed border crowning the 3-7-celled 6-14-ovuled ovary; abortive

stamens 5 - 12 ; styles linear, exserted, as many as the cells of the ovary ; stig-

mas small. Nuts coriaceous, ovoid, enclosed 2-3 together or solitary in the

hard and thick very prickly 4-valved involucre. Cotyledons very thick, some-

what plaited, cohering together, remaining underground in germination.—
Leaves strongly straight-veined, undivided. Flowers appearing later than the

leaA^es, cream-color ; the catkins axillary near the end of the branches, wholly

sterile or the upper ones androgynous with the fertile flowers at the base.

(The classical name, from that of a town in Thessaly.)

1. C, sativa, Mill., var. Americana. (Chestnut.) a large tree,

leaves oblong-lanceolate, pointed, serrate with coarse pointed teeth, acute at

base, when mature smooth and green both sides ; nuts 2 or 3 in each involucre,

therefore flattened on one or both sides, very sweet. (C. vesca, var., of the

Manual.) — Eocky woods and hillsides, S. Maine to Del., along the mountains

to N. Ala., and west to S. Mich., S. Ind., and Tenn.

2. C. pumila, Mill. (Chinquapin.) A spreading shrub or small tree
,,

leaves oblong, acute, serrate with pointed teeth, whitened-down// beneath : invo-

lucl'es small, often spiked ; the ovoid pointed nut scarcely half as large as a

common chestnut, very sweet, solitary, not flattened. — Rich hillsides and

borders of swamps, S. Penn. to Fla., west to S. Ind. and Tex.

8. FAGUS, Tourn. Beech.

Sterile flowers in small heads on drooping peduncles, with deciduous scale-

like bracts; calyx bell-shaped, 5-7-cleft; stamens 8-16; filaments slender;

anthers 2-celled. Fertile flowers usually in pairs at the apex of a short pe-

duncle, invested by numerous awl-shaped bractlets, the inner coherent at base



480 CUPULIFERiE. (^OAK FAMILY.)

to form the 4-lobed involucre ; calyx-lobes 6, awl-shaped ; ovary 3-celled with 2

ovules in each cell ; styles 3, thread-like, stigmatic along the inner side. Nuts

sharply 3-sided, usually 2 in each urn-shaped and soft-prickly coriaceous involu-

cre, which divides to below the middle into 4 valves. Cotyledons thick, folded

and somewhat united ; but rising and expanding in germination.— Trees, with

a close and smooth ash-gray bark, a light horizontal spray, and undivided

strongly straight-veined leaves, Avhich are open and convex in the tapering bud

and plaited on the veins. Flowers appearing with the leaves, the yellowish

staminate flowers from the lower, the pistillate from the upper axils of the

leaves of the season. (The classical Latin name, from (pdyw, to eat, in allusion

to the esculent nuts.)

1. F. ferruginea, Ait. (American Beech.) Tree 75-100° high;

leaves oblong-ovate, taper-pointed, distinctly and often coarsely toothed
;
peti-

oles and midrib soon nearly naked
;
prickles of the fruit mostly recurved or

spreading.— N. Scotia to Fla., west to Wise, E. 111., Mo., and Tex.

Order 104. SALICACE^E. (Willow Family.)

Dioecious trees or shrubs, ivith both kinds of Jlowers in catkins, one to

each bract, without perianth ; the fruit a 1-celled and 2-4-valved pod, with

2-4 parietal or basal placentCB, bearing numerous seeds furnished icith

long silky down.— Style usually short or none ; stigmas 2, often 2-lobed.

Seeds ascending, anatropous, without albumen. Cotyledons flattened.

—

Leaves alternate, undivided, with scale-like and deciduous, or else leaf-

like and persistent, stipules. Wood soft and light ; bark bitter.

1. Salix. Bracts entire. Flowers with small glands ; disks none. Stamens few. Stigmas

short. Buds with a single scale.

2. Populus. Bracts lacerate. Flowers vnth a broad or cup-shaped disk. Stamens nu-

merous. Stigmas elongated. Buds scaly.

1. SALIX, Tourn. Willow. Osier. (By M. S. Bebb, Esq.)

Bracts (scales) of the catkins entire. Sterile flowers of 3-10, mostly 2, dis

tinct or united stamens, accompanied by 1 or 2 small glands. Fertile flowers

also with a small flat gland at the base of the o\ary ; stigmas chort.— Trees

or shrubs, generally growing along streams, with terete and lithe branches.

Leaves mostly long and pointed, entire or glandularly toothed. Buds covered

by a single scale, with an inner adherent membrane (separating in n. 14).

Catkins appearing before or with the leaves. (The classical Latin name.)

I 1. Aments borne on short lateral leafy branchlets ; scales yellowish, falling before

the capsules mature ; filaments hairy below, allfree ; style very short or obso-

lete ; stigmas thick, notched. Trees or large shrubs; leaves taper-pointed.

* Leaves closely serrate with infiexed teeth ; capsules glabrous.

•*- Stamens 3-5 or more.

1-* Trees 15-50° high, icith rough bark and slender twigs ; no petiolar glands

}

sterile aments elongated, narrowly cylindrical ; flowers somewhat remotely

subverticillate ; scales entire, short and rounded, crisp-villous on the inside.

1. S. nigra, Marsh. (Black Willow.) Leaves narrowly lanceolate^

very long-attenuate from near the roundish or acute base to the usually curved tip^
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often downy wlien young, at length green and glabrous except the petiole and

midrib; stipules large, semicordate, pointed and persistent, or small, ovoid

and deciduous; fruiting aments (1-^-3' long) more or less dense; capsules

ovate conical, shortly pedicelled.— Banks of streams and lakes, bending over

the water; common. — Var. falcXta, Torr. Leaves narrower and scythe-

shaped.— Var. Wardi, Bebb. Leaves broader, often T wide, glaucous and

veined beneath ; stipules large, round-reniform ; aments long, loosely flow-

ered ; capsules globose-conical, long-pedicelled. Rocky islands of the Potomac

(
Ward) ; Falls of the Ohio {Short) ; Mo. The leaves alone are easily mis-

taken for those of n. 14.—A hybrid of this species with S. alba, var. vitelliua,

is found in Wayne Co., N. Y. [E. L. Hankenson).

2. S. amygdaloides, Anders. Leaves lanceolate or ovate-lanceolate, 2-4'

long, attenuate-cuspidate, />a/e or glaucous beneath; petioles long and slender;

stipules minute, very early deciduous; fertile aments becoming very loose in

fruit from the lengthening of the slender pedicels.— Central N. Y. (Dudleij)

to Mo. ; common westward.

*-»• -w- ^ shrub or small bushy tree, 6-15° high, with smooth bark and rather stout

polished twigs ; petioles glandular; sterile aments thick, oblong-cijlindrical,

densely flowered ; stamens commonly 5 ; scales dentate, hairy at base, smooth

above.

3. S. liicida, ^luhl. (Shining W.) Leaves ovate-lanceolate or narrower,

tapering to a very long acuminate point, at length coriaceous, smooth and shin-

ing both sides ; stipules small, oblong ; fruiting aments often persistent, the

capsules becoming rigid and polished, as in the nearly allied S. pentandra

of Europe.— Banks of streams, N. Eng. to Penn., west and northward. A
beautiful species on account of its showy staminate aments and large glossy

leaves.

*- -t- Stamens mostly 2; capsxdes subsessile or very shortly pedicelled ; leaves

lanaeolate, long-acuminate.

S. frAgilis, L. (Crack Willow.) Leaves green and glabrous, pale or

glaucous beneath, 3-6' long : stipules when present half-cordate ; stamens
rarely 3-4; capsule long-conical, shoiily pedicelled.— A tall and handsome
tree, which was planted at an early day about Boston and elsewhere.— The
var. DEcf PiENS, Smith, with yellowish-white or crimson twigs, buds black in

winter, and smaller and brighter green leaves, ought perhaps to be excluded,
the plant so named by Barratt, etc., being one of the hybrids mentioned below.
(Adv. from Eu.)

S. Alba, L. (White W.) Leaves ashy-gray or silky-white nn both sides,

except when old, 2-4' long; stipules ovate-lanceolate, deciduous; capsules
ovate-conical, sessile or nearly so.— Var. c.ERtTLEA, Koch ; twigs olive ; old
leaves smooth, glaucous beneath, dull bluish green.— Var. vitellixa, Koch;
twigs yellow or reddish ; old leaves glabrous above.— A familiar tree of rapid
growth, attaining a height of 50-80°. The typical form, with olive twigs and
old leaves silky on both sides, is rarely found with us, but the var. vitellixa
is common. Pure S. fragilis is also scarce, but a host of hyljrids between
the two, representing S. viridis, Fries, S. Kusselliana, Smith, etc., are the
commonest of introduced willows. These forms are rendered almost inextri-

cable by a further cross, by no means rare, with our native S. lucida. (Adv,
from Eu.)

S. Babtloxica, Tourn. (Weeping W.) Extensively planted for orna-
ment, and in some places widely spread along river-banks and lake-shores by
the drifting of detached limbs. (Adv. from Eu.)

31
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ft * Leaves remotely denticulate with projecting teeth ; stamens 2
'y capsule glabrous

or silky.

4. S. longifolia, Muhl. Leaves liuear-lanceolate, 2-4' long, tapering

at each end, nearly sessile, more or less silky when young, at length smooth

and green both sides; stipules small, lanceolate, deciduous; aments linear-

cyliudric, often clustered at the ends of the l)ranchlets ; capsule shortly pedi

celled ; stigmas large, sessile.— Found sparingly along the Atlantic coast from

Maine to the Potomac ; common westward. A shrub, rooting extensively in

alluvial deposits and forming dense clumps. This species is a peculiar Amer-

ican type, and exceedingly variable ; the earliest leaves after germination

pinnately lobed.

§ 2. Aments lateral or terminal, with or without bracts ; scales persistent, colored

at the tip ; starnens 2 (usually 1 in n. 19), with glabrous Jilaments (united and

hairy in S. purpurea) ; shrubs r small ti-ees.

* Capsulec tomentose,

*- Pedicels 3-6 times the Ing'h rfthe gland ; style medium or none,

ir* Large shrubs or small trees (8 ~ 15° high); leaves obovate or elliptic-lanceo-

late, 2-4' long, acute or acuminate, more or less obscurely and irregularly

serrate, thin becoming rigid, glaucous beneath ; fertile aments oblong-cylindric,

2-3' long, loosely flowered.

5. S. rostrata, Richardson. Leaves dull green and doicny above, stoutly

veined and soft-hairy beneath, serrate, crenate or subentire; stipules when pres-

ent semi-cordate, toothed, acute ; aments appearing with the leaves, the sterile

narrowed at base, pale yellow ; capsules tapering to a very long slender beak

;

pedicels thread-like, much exceeding the pale, rose-tipped, linear, thinly villous

scales ; style scarcely any ; stigma-lobes entire or deeply parted. (S. livida,

var. occidentalis, Gray.)— Moist or dry ground, N. Eng. to Penn., and fat

west and northward. Net i ^)reading from the root but having rather the habit

of a small tree, Avith a distinct trunk.

6. S. discolor, Muhl. (Glatcous W.) Leaves smooth and bright green

above, soon smooth o^neMh, irregularly cr3nate-,="-rrate, the serratures remote at

base, closer, finer and becoming obsolete *^o\. ard the point ; stipules ^' long or

more, and sharply toothed, or small and nearly entire ; aments closely sessile,

thick, oblong-cylindrical , V long or more, appearing before the leaves in earliest

spring; scales dark re I or brown, bee ming black, copiously clothed with long

glossy hairs ' s' yle short but distinct.— Var. eriocephala, Anders. Aments

more densely flowered and more silvery silky ; leaves sometimes retaining a

ferruginous pubescence beneath even when fully grown.— Var. prixoides,

Anders. Aments more locsely flowered, less silky ; capsules more thinly to-

mentose ; style longer ; stigma-lobes laciniate ; leaves narrower. (S. prinoides,

Pursh.) Includes narrow-leaved forms of the type, and others which are prob

ably hybrids with S. cordata.— Low meadows and river-banks, common. The

just expanding leaves are often overspread with evanescent ferruginous

hairs.

H* fi- Upland grayish shi^ubs, 1-8° high; leaves oblanceolate, pointed, the low-

est obtuse, downy above becoming glabrate, beneath glaucous, rugose-veined

and softly tomentote.the margin revolute, undulate-entire; aments ovoid or
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oblong, closely sessile, appearing be/ore the leaves, naked at base; capsules

rather shortlt/ pedicelled, greenish or reddish, spreading ; scales dark red or

broivnish ; style distinct ; stigmas bijid.

7. S. humilis, Marsh. (Prairie AV.) Leaves oblanceolate or oblong-lan-

ceolate, the lowest obovate; stipules medium-sized, semi-ovate, entire or ol'tener

toothed; petioles distinct; aments often recurved, about T long.— Dry plains

and barrens, common. A shrub, 3-8° high, varying much in the size and

shape of tlie leaves. Hybrids with n. 6 have equally broad and large but duller

green leaves, softly tomentose beneath and with shorter petioles, the amenta

3<iuail\- thick but usually recurved, and the capsules on shorter pedicels. Small

forms apparently pass into the next.

8. S. tristis, Ait. (Dwarf Gray W.) Leaves small (1-2' long), crowded,

linear-oblanceolate , tapering to a very short petiole ; stipules minute, deciduous ;

aments very small, glolnilar or oval, about ^' long in fruit.— Sandy plains or

on the borders of hillside thickets, common. A tufted shrub, 1-1^° liigh,

rising from a strong large root.

++ ++ ^_^. Low shrubs, 3-10° high, of cold swamps, with slender yellowish or red-

dish twigs; leaves lanceolate, smooth above, glaucous beneath and covered

when young ivith appressed silvery-silky hairs ; aments {especially the fertile)

with a few leafy bracts at base; capsule pedicelled, silvery-silky ; stigmas

bifd.

«= Shrubs 'flowland swamps ; leaves narrowly lanceolate, 2 -3' long, taper-pointed,

finely and evenly serrate ; stipules linear or semi-cordate, deciduous ; aments

sessile or in fruit slightly pedu7icled ; style very short.

9. S. sericea, ^larsh. (Silky W.) Leaves at first (principally beneath)

very silky, turning black in drying; aments narrowly cylindrical, the fertile

densely flowered ; capsule short-pedicelled, ovate-oblong, rather obtuse.— Com-

mon, but more prevalent from the region of the Great Lakes eastward.

10. S. petiolaris, Smith. Leaves only slightly silky when young, soon

smooth, with less tendency to blacken in drying ; fertile aments ovoid-cylindric,

in fruit broad and loose from the lengthening of the pedicels ; capsule rostrate

from an ovate base, rather acute.— Var. gracilis, Anders., has extremely

loose aments, and very long-pedicelled attenuate-rostrate capsules.— Common,
but more prevalent from the Great Lakes westward. This species, like the

preceding, hybridizes freely with S. cordata.

= =^ Alpine shrub ; leaves \ -2' long, repand-crenate; stipules minute,fugacious;

aments leafy-peduncled; style distinct.

11 S. argyrocarpa, Anders. Leaves tapering evenly to both ends,

acute, or the earliest obovate and obtuse, at length rigid, the margin slightly

revolute
;
petiole short ; fruiting ament short (about 1' long), loosely flowered

;

capsule tapering, densely silky-silvery
;
gland of the staminate flower variously

doubled.— Moist alpine ravines in a few limited localities on or near ]\It.

Washington, N. H. ; also in Lower Canada and Lab. A bushy branched shrub,

erect or depressed at base, 1-2° high, growing in wide dense patches. A hy-

brid with n. 13 was detected by Mr. E. Faxon in Tuckerman's ravine (its leaves

collected by Dr. Gray as early as 1842!), appearing like a large form of the

species i^ntu roe amsnts of S. phylicifolia.
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K- •«- Pedicels twice the length oftJte gland ; stj/le elongated.

12. S. Candida, Willd. (Sage W. Hoary W.) Leaves lanceolate oi

liuear-lauoeolate, 2-4' long, taper-pointed or the lowest obtuse, rather rigid,

downy above, becoming glabrate, beneath covered with a dense white tomentiim,

the revolute margin subeutire ; stipules lanceolate, about as long as the petioles

;

aments cylindrical, densely flowered, 2' long in fruit ; anthers red ; the dark

gland elongated ; capsule densely white-woolly ; style dark red ; stigmas short

spreading, notched.— Cold bogs, N. Eng. and N. J. to Iowa, and northward,

—A hoary shrub 2-5° high
;
young shoots white-Avoolly, the older red. Twc

beautiful hybrids, with u. 10 and n. 14, have been found near Flint, Mich

(Dr. Clarke).

13. S. phylicifolia, L. Leaves lanceolate, ovate-lanceolate or elliptic,

somewhat equally pointed or obtuse at both ends, remotely and minutely repand-

toothed, 2-3' long, veri/ smooth on both sides, dark green and shining above,

glaucous beneath, at length coriaceous ; stipules obsolete ; aments sessile with

a few small bracts at base, 1' long, rather densely flowered, oblong-cylindric,

the fertile somewhat stipitate, becoming 2' long in fruit; scales dark, silky-

villous; capsule conic-rostrate from an ovoid base; stigmas bifid or entire,

yellow drying black. (S. chlorophylla, of Man. ; S. chloroplwlla, var. denu-

data, Anders.)— Moist ravines on alpine summits of the White Mountains,

and of Mt. Mansfield, Vt.— A divaricately much branched shrub 1 - 10° high;

twigs glabrous, sometimes covered with a glaucous bloom. (Eu.)

S. viMiNALis, L., the Osier Willow of Europe, is occasionally planted,

but soon dies out. Some of its hybrids, as S. Smithiaxa, Willd., etc., stand
our climate better, l)ut cannot be regarded as adventive.

•(- -f- -i- Capsules sessile ; filaments and ojlen the reddish anthers united so as to

appear as one.

•S. PURPUREA, L. (Purple W.) Leaves oblanceolate or tongue-shaped,

slightly serrulate, very smooth, glaucescent, subo])])osite ; stipules obsolete

;

aments densely flowered, narrow-cylindrical, the sterile at least closely sessile,

with only very small bracts at base; scale small, round, crisp-villous, tipped

with dark purple ; capsules grayish-tomentose, ovate-conical, ol)tase. — Low
grounds ; commonly cultivated for basket-rods. (Adv. from Eu.)

* * Capsules glabrous

*- Tall shrubs, 4 - 10° high ; leaves lanceolate or ovate-lanceolate, 2-4' long, acute

or a'^.uminate (on vigorous shoots rounded, truncate or cordate at base), serrate ;

sterile aments very silk//, with afew bracts at base, V long or more, the fertile

leafy-peduncled, in fruit 2' long or more; capsules tapering, pointed.

•w. Leaves soon smooth; capsules long-pedicelled ; style medium.

14. S. COrdata, Muhl. (Heart-leaved W.) Leaves ohlong-lanceolatf.

yr narrower, on the flowering branches often tapering at base, sharply serrats,

finely denticulate or subentire, green both sides or scarcely paler beneath, the

young often silky or downy, especially on the midrib, not turning black in

drying ; stipules reniform or ovate, serrate, usually large and conspicuous

,

aments rather slender; capsules greenish or rufescent, 2-3" long. (S. rigida,

]\fuhl.)— Yar. angustXta, Anders. Leaves narrower, gradually acuminate,

finely serrate.— In wet places and alcmg streams, etc.; our most widely dis-

tributed and variable species.— S. myricoides, Muhl. (S. cordata, var. myri
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coides, DarL, Fl. Cestr., 3 ed.), is a hybrid between this species and S. sericea,

having the leaves, even those of the most vigorous shoots, tapering and rather

acute at base, ghiucous or glaucescent beneath and sparsely appressed-hairy

;

stipules small, ovate, pointed ; capsules more or less silky when young, be

coming glabratc, sliortly pedicelled ; twigs brittle at base. A hybrid with the

European S. incana (surprising on account of the rarity of the cultivated

parent) is found at Itliaca, N. Y. (Dudlei/).

15. S. glaucophylla, Bebb. Leaves vari/ing from ovate with a broadly

rounded base to oblong-lanceolate and equally pointed at both ends (3-4' long,

nearly 2' wide), glandular-serrate, subcoriaceous, glabrous throughout, dark green

and shining above, glaucous beneath, the young drying black ; stipules large, ear-

shaped, dentate ; aments thick, oblong-cylindrical, in size and silkiness resem-

bling n, 6; capsules attenuate-rostrate, 3-5' long, greenish, drying brown.

—

Var. AXGUSTiioLiA, Bebb; leaves narrower (3' long, f wide), pointed at both

ends. (S. angustata, of ed. 2, in part.) — Var. brevif6lia, Bebb; leaves

obovate, about V long, strongly veined.— Common on the sand dunes of

Lake Michigan, and occasionally found away from the lake-shore in N. Ill

and Wise.

16. S. balsaraifera, Barratt. Leaves broadli/ rounded and nsualhj sub

cordate at base, at Jirst venj thin, subpellucid and of a rich reddish color, at

length rigid, dark green above, paler or glaucous and promnuntlji reticulate-veined

beneath, slightly glandular-serrulate; petioles long and slender; stipules obso

lete ; fertile aments becoming very lax in fruit, the long slender pedicels 6-8

times the length of the gland ; style short. (S. pyrifolia, binders.) — In open

swamps along our northern boundary, ^Slaine to Minn., and northward; White

Mountains of N. H. {Little, 1823; rediscovered by Pringle, and C E. and E.

Faxon). A much branched shrub, growing in clumps; recent twigs shining-

chestnut on the sunny side.

t-f ++ Leaves clothed, even whenfulhj grown, icith a long silkij tomentum on both

sides, ichich isfnail i/ deciduous ; capsule subsessile : style elongated.

17. S. adenophylla, Hook. Leaves ovate or very broadly lanceolate,

cuspidate-acuminate (1-2' long), dull green both sides, very closely serrate

with fine projecting gland-tipped teeth ; stipules conspicuous, ovate-cordate,

glandular-serrate, exceeding the short stout petioles, which are dilated at base

and 3mbrace the obtuse silky buds ; aments leafy-peduncled, the fertile not

rarely becoming 4' long, densely flowered. — Shores of the Great Lakes, root-

ing extensively in the sand-dunes. A large straggling shrub, with stout ta

nentose tAvigs and crowded leaves. Hybridizes with S. cordata.

* •- Low erect shrub, I -3° high; leaves small, entire ; capsules oblong-cylindric.

stigmas sessile or nearly so.

18. S. myrtilloides, L. Leaves elliptic-obovate, about 1' long, obtuse

or somewhat pointed, entire, smooth on both sides, somewhat coriaceous when

mature, revolute, reticulated, pale or glaucous beneath ; fertile aments oblong,

loosely few-flowered, borne on long leafy peduncles ; capsules reddish green

;

pedicels slender, twice the length of the nearly smooth greenish yellow scale

— Var. pedicellXris, Anders.; leaves oblong-linear or oblanceolate, 1-2^'

long. — Cold peat-bogs. X. Eug. and X. J. to Iowa, and northward. (Eu.j
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^_ ^_ ^_ Prostrate or creeping and matted alpine shrubs.

19. S. Uva-lirsi, Pursh. (Bearberry W.) Leaves elliptical and

pointed, or obovate and obtuse^ less than 1' long, 3-4" wide, tapering at base,

slightly toothed, strongly veined, smooth and shining above, pale and rather

glaucous beneath; atnents borne on slender lateral leaf
ij
peduncles, oUong-cylin-

dric, 6 - 9" long, the fertile lengthening to 2' and narrowly cylindric, densely

flowered above, often loose below ; scales obovate, rose-red at the tip, covered

with long silky hairs; stamens rarely 2; capsule ovate-conical, brownish at

maturity; pedicel scarcely exceeding the gland; style distinct. (S. Cutleri

Tucherm.)— Abundant over all the alpine summits of X. New Eng. and N. Y.

Closely prostrate, spreading from a stout central root over an area 1 - 2° ir

diameter.

20. S. herbacea, L. Leaves roundish oval, heart-shaped, obtuse or retuse,

less than 1'' long, serrate, smooth and shining, reticulately veined; aments ter-

minating 2-leaved branchlets, small, ovoid, 4 -lO-Jlowered ; scales concave, obovate,

obtuse, glabrous or slightly pubescent ; capsule subsessile.— Alpine summits

of the White iMountains, and far northward. A very small herb-like species,

the haK-underground stems creeping and rooting to a considerable extent, the

branches seldom rising above 1-2' from the ground. (Eu.)

2. PdPULUS, Tourn. Poplar. Aspen.

Bracts (scales) of the catkins irregularly cut-lobed at the apex. Flowers from

a cup-shaped disk which is obliquely lengthened in front. Stamens 8 - 30, or

more ; filaments distinct. Stigmas 2-4, elongated. Capsules 2 - 4-valved.—
Trees, with broad and more or le s heart-shaped or ovate toothed leaves, and

often angular branches. Buds scaly, covered with resinous varnish. Catkins

long and drooping, appearing before the leaves. (The classical Latin name,

of uncertain origin.)

§ 1. Styles 2, with 2-3 narrow or filiform lobes; capsules thin, oblong-conical^

2-valved ; seeds very small ; leaves ovate.

* Petioles laterally fattened ; bracts silky ; stamens 6-20; capsules numerous,

small, on very short pedicels.

P. ALBA, L. (White Poplar. Abele.) The younger branches and the
under surface of the rhombic-oval sinuate-toothed acute leavec whlte-tomen-
tose : scales crenate, fringed. — Frequently cultivated for shade, spreading
widely by the root, and occasionally spontaneous. (Adv. from Eu.)

1. P. tremuloides, Michx. (American Aspen.) Small tree 20 - 50^

high, with smooth greenish-white bark ; leaves roundish-heart-shaped , with a

abort sharp point, and small somewhat regular teeth, smooth on both sides, with

downy margins, on long slender petioles; scales cut into 3-4 deep linear di-

visions, fringed with long hairs.— Maine to the mountains of Penn., N. Ky.,

Minn., and far north and westward.

2. P. grandidentata, Michx. (Large-toothed Aspen.) Tree 60-
75° high, with smoothish gray bark; leaves roundish-ovate, with large and ir-

regular sinuate teeth, Avhen young densely covered with wliite silky wool, at

length smooth both sides ; scales cut into 5-6 unequal small divisions, slightly

fringed.— Kich woods and borders of streams, N. Scotia to the mountains of

N. C, west to N. Minn, and Tenn.
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* * Petioles terete ; bracts not silky ; stamens 12-60.

3. P. heterophylla, L. (Doavxy Poplar.) Tree 40 - 80° higli ; leaves

ovate witli a sonu'what truucate ur cordate base, obtuse, creuate, white-woollv

wheu youug, at length nearly smooth, except on tlie elevated veins beneath;

fertile catkins few-flowered; capsules 5' long, equalling the pedicels.— Bor-

ders of river swamps, Conn, to Ga., and in the west from S. lud. and 111. to

Ark. and AY. La.

§ 2. Styles 2 - 4, with dilated lobes ; capsules large, ojien thick, subglobose t6

ovate-oblong, 2 — 4:-irdi'ed : bracts mostly glabrous ; seeds \~2'' long.

4. P. balsaraifera, L. (Balsam Poplar. Tacamahac.) Tree 50-
75° high, the large buds varnished with a copious fragrant resin; leaves

ovate-lanceolate, gradually tapering and pointed, finely crenate, smooth on both

sides, whitish and reticulately veined beneath, on terete petioles ^-2' long

;

scales dilated, slightly hairy; stamens 20-30; capsule ovate, 2-valved.— Bor-

ders of rivers and swamps, N. New Eng. to Mich, and Minn., and far north

and westward.— Var. candicans. Gray. (Balm of Gilead.) Leaves broader

and more or less heart-shaped ; petiole commonly hairy. Common in cultiva

tion, but rare or unknown in a wild state.

5. P. naonilifera, Ait, (Cotton-wood. Necklace Poplar.) Tret

75-150° high; leaves broadly deltoid, with numerous crenate serratures and
narrow very acute acumiuation, sometimes ovate, rarely cordate, on elongated

flattened petioles; scales lacerate-fringed, not hairy; stamens 60 or more ; cap-

sules on slender pedicels (4-5" long) in long catkins, oblong-ovate, 3-4-valved.

(Incl. P. angulata. Ait.) — Borders of streams, western N. Eng. to Ela., west

to the Rocky Mts.

Order 105. EMPETRACE^. (Crowberry Family.)

Low shrubby evergreens, with the foliage, aspect, and compound pollen oj

Heatlis, and the drupaceous fruit of Arctostaphylos, but the divided or

laciniate stigmas, etc., of some Euphorbiacege ; — probably only an apet-

alous and polygamous or dioecious degenerate form of Ericaceae,— com-

prising three genera, two of which occur within the limits of this woik,

and the third farther south.

1. Empetrum. Flowers scattered and solitary in the axils. Sepals 3, somewhat petal-

like.

1 Corema. Flowers collected in terminal heads. Calyx none.

1. EMPETRUM, Tourn. Crowberry.

Flowers polygamous, scattered and solitary in the axils of the leaves (incon

spicuous), scaly-bracted. Calyx of 3 spreading: and somewhat petal-like sepals,

fetamens 3. Style A^ery short ; stigma 6 - 9-rayed. Fruit a berry-like drupe,

with 6-9 seed-like nutlets, each containing an erect anatropous seed. Embryo
terete, in the axis of copious albumen, with a slender ijiferior radicle and very

small cotyledons. (An ancient name, from iv, upon, and Trerpos, a rock.)

1. E. nigrum, L. (Black Crowberry.) Procumbent and spreading;

leaves linear-oljlung, scattered ; fruit black. — Newf.. ^Nlount Desert and
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adjacent coast of Maine, alpine summits in N. Eng. and N. Y., L. Superiot

and northward. (Eu.)

2. CORE MA, Don. Broom-Crowbekry.

FJowers dioecious or polygamous, collected in terminal heads, each in the

axil of a scaly bract, and with 5 or 6 thin and scarious imbricated bractlets,

but no proper calyx. Stamens 3, rarely 4, with long filaments. Style slen-

der, 3- ( or rarely 4 - 5-) cleft ; stigmas narrow, often toothed. Drupe small,

with 3 (rarely 4-5) nutlets. Seed, etc., as in the last.— Diffusely much
branched little shrubs, with scattered or nearly whorled narrowly linear heath-

Hke leaves. (Name Koprjfxa, a broom, from the bushy aspect.)

1. C. Conradii, Torr. Shrub 6' -2° high, diffusely branched, nearly

smooth ; drupe very small, dry and juiceless when ripe. — Sandy piue barrens

and dry rocky places, N. J. and L. Island (?), Shawangunk Mts., N. Y., coast

of S. E, Mass. and Maine, to Xewf. The sterile plant is handsome in flower.

on account of the tufted purple filaments and brown-purple anthers.

Order 106. CERATOPHYLLACE^. (Hornwort Family.;

Aquatic herbs, with whorled finely dissected leaves, and minute axillanj

and sessile monoecious fioivers luithout fioral envelopes, hut with an 8-12-

cleft involucre in place of a calyx, the fertile a simple 1-celled ovary, with a

suspended orthotropous ovule , seed filled by a highly developed embryo

with a very short radicle, thick oval cotyledons, and a plumule consisting oj

several nodes and leaoes.— Consists only of the genus

1. CERATOPHYLLUM. L, Hornwort

Sterile flowers of 10-20 stamens, with large sessile anthers. Fruit an

achene, beaked with the slender persistent style.— Herbs growing under

water, in pouds or slow-flowing streams ; the sessile leaves cut into thrice-

forked thread-like rigid divisions (whence the name from wepas, a horn, and

(fiiWov, leaf).

1. C dem^rsum, L. Fruit smooth, marginless. beaked with a long

persistent style, and with a short spine or tubercle at the base on each side.

— Var. echinXtum, Gray, has the fruit mostly larger (3" long), rough-pim-

pled on the sides, the narrowly winged margin spiny-toothed.— Slow streams

'ind ponds, across the continent. (Eu., etc.)
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Subclass II. GYMNOSPERM^.

Pistil represented by an open scale or leaf, or else entirel}'

wanting ; the ovules and seeds therefore naked (without a peri-

carp
)

, and fertilized by the direct application of the pollen.

Cotyledons often more than two.

Order 107. CONIFER^3E. (Pine Family.)

Trees or shrubs, with resinous juice, mostly awl-shaped or needle-shaped

entire leaves, and monoecious or rarely dioecious flowers in catkins or soli-

tary, destitute of calyx or corolla. Ovules orthotropous or inverted. Em-
brvo in the axis of the albumen, nearly its length. (Wood destitute of

ducts, composed chiefly of a homogeneous large woody fibre which is

marked with circular disks on two sides.)

Suborder I. Piiiace<e. Fertile flowers in scaly aments becom-

ing cones or berry-like. Ovules 2 or more at the base of each scale.

Mostly nioncecious and evergreen.

Tribe I. ABIETINE^. (Pixe Family proper.) Fertile flowers in catkins, consist-

ing of numerous open spirally imbricated carpels in the form of scales, each scale in the

axil of a thin persistent bract*, in fruit forming a strobile or cone. Ovules 2, adherent
to the base of each scale, inverted. Seeds winged. Cotyledons 3-16. Anthers spi-

rally arranged upon the stamineal column, which is subtended by involucral scales.

Buds scaly. Leaves scattered (or fascicled in n. 1 and 5), linear to needle-shaped.

* Cones maturing the second year, their scales becoming thickened and corky.

1. Pinu.s. Leaves 2-5 in a cluster, surrounded by a sheath of scarious bud-scales.

* * Cones maturing the first year, their scales remaining thin.

t- Cones pendulous, their scales persistent; bracts smaller than the scales; leaves jointed

upon a prominent persistent base, solitary.

2. Picea. Leaves sessile, keeled on both sides (tetragonal).

3 Tsuga. Leaves petioled, flat.

H- M- Cones erect ; bracts longer than the scales ; leaf-scars not prominent.

4. Abies. Scales of the large cone deciduous. Leaves persistent, solitary, keeled beneath.

5. Larix. Scales of the small cone persistent. Leaves mostly fascicled, flat, deciduous

Tribe II. TAXODIE^. Fertile aments of several si)irally arranged imbricated scales,

without bracts, becoming a globular woody cone. Ovules 2 or more at the base of each
scale, erect. Leaves linear, alternate ; leaf-buds not scaly.

8. Taxodiiim. Seeds 2 to each scale. Leaves 2-ranked, deciduous.

Tribe III. CUPKESSINE.aS. Scales of the fertile anient few. decussately opposite

er ternate, oecoming a small closed cone or sort of drupe. Ovules 2 or more in their

axils, erect. Cotyledons 2 (rarely more). Leaves decussately opposite or ternate, usu-

ally scale-like and adnate, the earlier free and subulate ; leaf-buds not scaly.

* Moufficious; fruit a small cone; leaves opposite and foliage more or less 2-ranked.

7 Chaniaecyparis. Cone globose ; scales peltate. Seeds 1 or 2, narrowly winged.

8. Thuya. Cone pendulous, oblong, of 8- 12 imbricateu scales. Seeds 2, 2-\vinged.

* * Dioecious. Fruit berrj'-like, with bony ovate seeds.

9 Juniperus. Fruit-scales 3-6, coalescent. Foliage not 2-ranked.
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Suborder II. Taxacese. (Yew Family.) Flowers dioecioits,

axillary and solitary, the fertile consistiiTLT of a naked erect ovule which

becomes a bony-coated seed more or less surrounded or enclosed by

the enlarged fleshy disk (or scale).

10. Taxus. Leaves linear, scattered. Seed surrounded by a red berry-like cup.

1. PINUS, Tourn. Pine.

Sterile flower at the base of the shoot of the same spring, inA'olucrate by 2

nearly definite number of scales, consisting of numerous stamens spirally in

serted on the axis, with very short filaments and a scale-like connective;

anther-cells 2, opening lengthwise. Pollen of 3 united cells, the 2 lateral

ones empty. Fertile catkins solitary or aggregated immediately below the

terminal bud, or lateral on the young shoot, consisting of imbricated carpel-

lary scales, each in the axil of a persistent bract, bearing a pair of inverted

ovules at the base. Fruit a cone formed of the imbricated woody carpellary

scales, which are thickened at the apex (except in White Pines), persistent,

spreadiug when ripe and dry ; the 2 nut-like seeds partly sunk in excavations

at the base of the scale ; in separating carrying away a pan of its lining as a

thin fragile wing. Cotyledons 3-12, linear. — Primary leaves thin and chaff-

like, merely bud-scales ; from their axils immediately proceed the secondary

needle-shaped evergreen leaves, in fascicles of 2 to 5, from slender buds, some

thin scarious bud-scales sheathing the base of the cluster. Leaves when in

pairs semicylmdrical, becoming channelled ; when more than 2 triangular

;

their edges in our species serrulate. Blossoms developed in spring ; the cones

maturing in the second autumn. (The classical Latin name.)

§ 1. Leaves 5, each with a single jibro-vascular himdle ; sheath loose, deciduous ;

cones subterminal, their scales hut slightlij thickened at the end and without

prickle or point; hark smooth except on old trunks.

1. P. Strobus, L. (White Pine.) Tree 75-160° high; leaves very

slender, glaucous ; sterile flowers oval (4 - 5" long), with 6-8 involucral scales

at base ; fertile catkins long-stalked, cylindrical ; cones narrow, cylindrical,

nodding, often curved (4-6' long); seed smooth; cotyledons 8-10.— Newf

to Penn., along the mountains to Ga., west to Minn, and E. Iowa. Invaluable

for its soft, light, white or yellowisli wood, in large trees nearly free from resin.

§ 2. Leaves in twos or threes, each with two Jibro-vascular bundles ; sheath close :

woody scales oj the cones thickened at the end and usually spiny-tipped.

* Cones lateral ; their scales much thickened at the end ; leaves rigid.

t- Leaves in threes {rarely in tivos in n. 2).

2. P. Tseda, L. (Loblolly or Old-field Pixe.) Leaves long (6- 10)

ivith elongated sheaths, light green; cones elongated-oblong (3-5' long) and

tapering; scales tipped icith a stout incurved spine.— Wet clay or dry sandy

soil, Del. to Fla. near the coast, thence to Tex. and Ark.— A tree 50-150°

high ; staminate flowers slender, 2' long, with usually 10-13 involucral scales

:

seeds with 3 strong rough ridges on the under side

3. P. rigida, ^lill. (Pitch Pixe.) Zeat-e^ (3 -5' long) dark green, //om

short sheaths; cones ovoid-conical or ovate (l-3f' long), often in clusters;

scales with a shoH stout recurved prickle.— Sandy or barren soil, N BrunsAvick
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to N. Ga., western N. Y. and E. Ky.— A tree 30-80° high, with very rough

dark bark and hard resinous wood ; sterile flowers shorter ; scales 6-8.

•*- •*- Leaves in twos (some in threes in n. 4 and 7).

4. P. piingens, Michx. f. (Table Mountain Pine.) Leaves stout, short

(1:1 -2^' long), crowded, bluish, the sheath short (very short on old foliage);

cones ovate (3^ long), the scales armed with a strong hooked spine (|' lone-).

—

Alleghany Mts., Penn., to N. C. and Tenn.— A rather small tree (20 - 60'

high) ; cones long-persistent.

5. P. inops, Ait. (Jersey or Scrub Pine.) Leaves short (H-3' long)

.

cones oblong-conical, sometimes curved (2-3' long), the sca/es tipped ivith a

straight or recurved awl-shaped prickle.— Barrens and sterile hills, Long Island

to S. C, mostly near the coast, west through Ky. to S. Ind.— A straggling

tree at the east, 15-40° high, with spreading or drooping brauchlets; larger

westward. Young shoots with a purplish glaucous bloom.

6. P. Banksiana, Lambert. (Gray or Northern Scrub Pine.) Leaves

short {V long), oblique, divergent; cones conical, oblong, usually curved (l|-2'

long), smooth, the scales pointless. — Barren sandy soil, S. Maine and N. Vt.

to S. Mich., central Minn., and northward. Straggling shrub or low tree.

7. P. mitis, Michx. (Yellowy Pine.) iycayes sometimes in threes, //-om

long sheaths, slender (3-5' long); cones ovate- or oblong conical (barely 2'

long), the scales with a minute weak prickle.— Usually dry or sandy soil, Staten

Island to Fla., S. Ind., S. E. Kan. and Tex. — A straight tree, 50-100° high,

with dark green leaves more soft and slender tban the preceding. The west-

ern form has more rigid leaves and more tubei'culate and spiny cones.

* * Cones terminal ; leaves long and slender, in ticos or threes.

8. P. resinosa, Ait. (Red Pine.) Leaves in ^it-os from long sheaths,

elongated (5 - 6' long), dark green ; cones ovate-conical, smooth [about 2' long),

their scales slightlij thickened, pointless; sterile flowers oblong-linear (6-9"

long), subtended by about 6 involucral scales which are early deciduous by

an articulation above the base.— Dry woods, Mass. to X. Penn., Mich., and

Minn., and northward.— A tall tree, with reddish, rather smooth bark and

hard wood, not very resinous.

9. P. pallistris, Mill. (Long-leaved, Yellow, or Georgia Pine.)

Leaves in threes from long sheaths, verg long (10- 15'), crowded at the summit
of very scaly branches ; sterile flowers 2| - 3' long, rose-purple ; cones large,

cylindrical or conical-oblong (6-10' long), the thick scales armed ivith a short

recurved spine. (P. australis, M^ichx.)— Sandy soil, S. Va. to Fla. and Tex.

A large tree, with thin-scaled bark and exceedingly hard and resinous wood.

2. PICE A, Link. Spruce.

Sterile flowers axillary (or sometimes terminal) on branchlets of the preced-

ing year ; anthers tipped with a rounded recurved appendage, their cells open-

ing lengthwise. Fertile catkins and cones terminal; cones maturing the first

year, pendulous : their scales thin, not thickened nor prickly-tipped, persistent.

Leaves scattered, needle-shaped and keeled above and below (4-sided), pointing

every way. Otherwise nearly as in Pinus. (The classical Latin name.)

1. P. nigra, Link. (Black Spruce.) Branchlets pubescent ; leaves, short

[usuallv 4 - 8" loner), either dark green or glaucous-Avhitish • cunen ovate or ovnit>
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oblong ( 10 - 20" long), inostli/ recurved, persistent, the 7'igid scales with a thin den-

ticulate edge. (Abies nigra, Poir.) — Swamps and cold mountain woods, New
Eng. to Penn., central Mich., Minn., and northward, and south in the moun-

tains to Ga. A tree 40-70° high.— Var. rubra, Engelm. Leaves larger

and darker; cones larger, bright red-brown, more readily deciduous.

2. P. alba, Link. (White Spruce.) Branchlets glabrous ; leaves more

slender, pale or glaucous; cones nodding, cijlindricai (about 2' long), pale, de^

ciduous, the thinner scales with an entire edge. (Abies alba, Michx.)^

Northern New Eng. and N. Y. to L. Superior, aud northward.—A hand-

somer tree than n. 1, 50-150° high, in aspect more like a Balsam Fir.

3. TSUGA, Carriere. Hemlock.

Sterile flowers a subglobose cluster of stamens, from the axils of last year's

leaves, the long stipe surrounded by numerous bud-scales ; anthers tipped with

a short spur or knob, their confluent cells opening transversely
;
pollen-grains

simple. Fertile catkins and cones on the end of last year's branchlets ; cones

maturing the first year, pendulous ; their scales thin, persistent. Leaves scat-

tered, flat, whitened beneath, appearing 2-rauked. (The Japanese name of

one of the species.)

1. T. Canadensis, Carr. Leaves petioled, short-linear, obtuse (|' long)

;

cones oval (6 - 8" long), of few thin scales much longer than the bracts. (Abies

Canadensis, Michx.) — Mostly hilly or rocky Avoods, N. Scotia to Del., and along

the mountains to Ala., west to Mich, aud Minn.— A tall tree, with light and

spreading spray and delicate foliage, bright green above, silvery beneath.

4. ABIES, Link. Fir.

Sterile flowers from the axils of last year's leaves ; anthers tipped with a
knob, their cells bursting transversely

;
pollen as in Pinus. Fertile catkins

and cones erect on the upper side of spreading branches ; cones maturing the

first year ; their thin scales and mostly exserted bracts deciduous at maturity

Seeds and bark with balsam-bearing vesicles. Leaves scattered, sessile, flat,

with the midrib prominent on the Avhitened lower surface, on horizontal

branches appearing 2-ranked. (The classical Latin name.)

1. A. balsamea, Miller. (Balsam or Balm-of-Gilead Fir.) Leaves

narrowly linear (6-10" long) ; cones cijlindriccd (2-4' long, V thick), violet-

colored ;
tlie bracts obovate, serrulate, tipped with an abrupt slender point, shorter

than the sccdes.— Damp woods and mountain swamps, Xewf. to Penn., along

the mountains to Ya., west to Minn., and northward. A slender tree or at

high elevations a low or prostrate shrub.

5. LARIX, Tourn. Larch.

Catkins lateral, terminating short spurs on branches of a year's growth or

more, short or globular, developed in early spring; the sterile from leafless

buds ; the fertile mostly with leaves below. Anther-cells opening transversely.

Pollen-grains simple, globular. Cones as in Spruce, the scales persistent.—
Leaves needle-shaped, soft, deciduous, all foliaceous, very many in a fascicle

developed in early spring from lateral scaly and globular buds, and scattered

along the developed shoots of the season. Fertile catkins crimson or red in

flower. (The ancient name.)
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1. L. Americana, Michx. (American or Black Larch. Tamarack.
IIackjiatack.) Leaves short; cones ovoid (6-9" long), of few rounded

scales, arranged in f order.— Chiefly in cold swami)s, N. Penn. to N. Ind. and

central Minn., and far northward. A slender tree, 30- 100° high, with hard

and very resinous wood.

6. TAXODIUM, Richard. Bald Cypress.

Flowers monoecious, the two kinds on the same branches. Sterile flower*

spiked-panicled, of few stamens; filaments scale-like, sliield-shaped, bearing

2-5 anther-cells. Fertile catkins ovoid, in small clusters, scaly, with a pair

of ovules at the base of each scale. Cone globular, closed, composed of very

thick and angular somewhat shield-shaped scales, bearing 2 angled seeds at

the base. Cotyledons 6-9.— Trees, with narrow linear 2-ranked light and

deciduous leaves ; a part of the slender leafy branchlets of the season also de-

ciduous in autumn. (Name compounded of to|os, tlie yew, and etSos, resem-

blance, the leaves being Yew-like.)

\. T. distichum, Kichard. (American- Bald Cypress.) Leaves linear

and spreading ; also some awl-shaped and imbricated on flowering branchlets.

— Swamps, S. Del. to S. 111. and ^lo., and southward, where it is a very large

and valuable tree. March, April.

7. CHAMJECYPARIS, Spach. White Cedar. Cypress.

Flowers monoecious on different branches, in terminal small catkins. Sterile

flowers composed of shield-shaped scale-like filaments bearing 2-4 anther-cells

under the lower margin. Fertile catkins globular, of shield-shaped scales de-

cussate in pairs, bearing few (1-4) erect bottle-shaped ovules at base. Cone

globular, firmly closed, but opening at maturity ; the scales thick, pointed or

bossed in the middle ; the few angled or somewhat winged seeds attached to

their contracted base or stalk. Cotyledons 2 or -3.— Strong-scented evergreen

trees, with very small and scale-like or some awl-shaped closely appressed-

imbricated leaves, distichous l)ranchlets, and exceedingly durable wood. (From

Xafxai, on the ground, and Kvirdpicraos, c //press.)

1. C. sphseroidea, Spach. (White Cedar.) Leaves minute, pale,

ovate or triangular-awl-shaped, often with a small gland on the back, closely

imbricated in 4 rows; anther-cells 2 under each scale; cones small (3-5" in

diameter) of about 3 pairs of scales; seeds slightly winged. (Cupressus thy-

oides, L.) — Swamps, S. Maine to Fla. and Miss. A tree 30-90° high, the

wood and fibrous shreddy bark, as Avell as foliage, much as in Arbor VitSB.

8. THUYA, Toum. Arbor Vit^.

Flowers mostly monoecious on different branches, in very small terminal

ovoid catkins. Stamens with a scale-like filament or connective, bearing 4

anther-cells. Fertile catkins of few imbricated scales, fixed by the base, each

bearing 2 erect ovules, dry and spreading at maturity. Cotyledons 2.— Small

evergreen trees, with very flat 2-ranked spray, and closely imbricated, small,

appressed, persistent leaves ; these of two sorts, on different or successive

branchlets ; one awl-shaped ; the other scale-like, blunt, short, and adnate to the

branch. (&via or Qva, the ancient name of some resin-bearing evergreen.)



494 CONIFERS, (pine family.)

1. T. OCCidentalis, L. (Arbor Vit^. White Cedar.) Leaves ap

pressed-inibricated in 4 rows on the 2-edged branehlets ; scales of the cones

pointless ; seeds broadly winged all round.— Swamps and cool rocky banks,

N. Brunswick to Penn., along the mountains to X. C, west to Minn. A tree

20 " 50° high, with pale shreddy bark, and light, soft, but very durable v/ood.

9. JUNIPERUS, L. Jumper.

Flowers dioecious, or occasionally monoecious, in very small lateral catkins

Anther-cells 3-6, attached to the lower edge of the shield-shaped scale. Fer

tile catkins ovoid, of 3 -6 fleshy coalesceuc scales, each 1-ovuled, in fruit form-

ing a sort of berry, which is scaly-bracted underneath, bluish-black with white

bloom. Seeds 1 -3, ovate, wingless, bony. Cotyledons 2.— Evergreen trees

or shrubs, with awl-shaped or scale-like rigid leaves, often of two shapes in § 2.

(The classical name.)

§ 1. OXYCEDRUS. Aments axillarji/ ; leaves in whorls of ^, free and jointed

at base, linear-subulate, prickly-pointed, channelled and white glaucous above.

1. J. communis, L. (Common Juniper.) Shrub or small tree, with

spreading or pendulous branches; leaves rigid, more or less spreading (5-9"

long) ; berry dark blue (3" or more in diameter).— Dry sterile hills, common.

Var. alplna, Gaud., is a decumbent or prostrate form, with shorter (2-4"

long) less spreading leaves.— Maine to Minn., and northward.

§2. SABIXA. Aments terminal; leaves mostly opposite, of two forms, i.e.,

awl-shaped and loose, and scale-shaped, appressed-imbricated and crowded,

the latter with a resiniferous gland on the back.

2. J. Sablna, L., var. prOCUmbens, Pursh. A procumbent, prostrate

or sometimes creeping shrub ; scale-like leaves acute ; berry on short recurved

peduncles, 3 - 5" in diameter.— Rocky banks, borders of swamps, etc., N. Eng.

to N. Minn., and northward.

3. J. Virginiana, L. (Red Cedar or Savin.) From a shrub to a tree.

60-90° high, pyramidal in form; scale-like leaves obtuse or acutish, entire;

berries on straight peduncles, about 3" in diameter.— Dry hills or deep swamps

common. Bark shreddy, and heart-wood red and aromatic.

10. TAXUS, Tourn. Yew.

Flowers mostly dioecious, or sometimes monoecious, axillary from scaly buds

;

ihe sterile small and globular, formed of a few naked stamens ; anther-celk

3-8 under a shield-like somewhat lobed connective. Fertile flowers solitary,

scaly-bracted at base, consisting merely of an erect sessile ovule, with an annu

lar disk, which becomes cup-shaped around its base and at length pulpy and

berry-like, globular and red, nearly enclosing the nut-like seed. Cotyledons 2.

— Leaves evergreen, flat, mucronate, rigid, scattered, 2-ranked. (The classical

name, probably from to^ov, a bow : tlie wood anciently used for bows.)

1. T. Canadensis, Willd. (American Yew. Ground Hemlock.)

A low straggling bush, the stems diffusely spreading ; leaves linear, green

both sides. (T. naccata, var. Canadensis, Willd.)— Moist banks and hills

especially under evergreens ; Xewf. to N. J., Iowa, Minn., and northward
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Class II. MONOCOTYLEDONOUS ok ENDOGENOUS
PLANTS.

Steiii.s with no manifest distinction into bark, wood, and

pitli, but the woody fibre and vessels in bundles or threads

which are irregularly imbedded in the cellular tissue
;
peren-

nial trunks destitute of annual layers. Leaves mostly parallel-

veined (nerved) and sheathing at the base, seldom separating

by an articulation, almost always alternate or scattered and

not toothed. Parts of the flower commonly in threes. Em-
bryo with a single cotyledon, and the leaves of the plumule

alternate.

Order 108. HYDROCHARIDACE^E. (Frog's-bit Family.)

Aquatic herbs, ivilh dioecious or polygamous regular flowers, sessile or on

scape-like peduncles from a spathe, and simple or double floral envelopes,

which in the fertile flowers are united into a tube and coherent icith the 1 -

^-celled ovary. Stamens 3-12, distinct or monadelphous ; anthers 2-celled.

Stigmas 3 or 6. Fruit ripening under water, indeliiscent, many-seeded.

Seeds ascending, without albumen ; embryo straight.

Tribe I. HYDIIIL,L.E^. Stem elongated, submerged, leafy. Spathes small, sessile.

1. Elloclea. Leaves verticillate (rarely opposite). Perianth-tube long-filiform.

Tribe II. VALLISNEKIEiE. Stemless. Leaves elocgated. Spathes pedunculate.

2. VaUisneria. SuVmierged ; grass-like. Fertile flower solitary on a very long scape.

Tribe III. STKATIOTE^. Stem very short, with crowded leaves. Spathes pe-

dunculate. Ovary 6-9-celled.

3 ILiuinobiuui. Stemless, floating; broad leaves long-petioled.

1. ELODEA, Michx. Water-weed.

Flowers polygamo-dioecious, solitary and sessile from a sessile tubular 2-cleft

axillary spathe. Sterile flowers small or minute, with 3 sepals barely united

at base, and usually 3 similar or narrower petals ; filaments short and united

at base, or none ; anthers 3-9, oval. Fertile flowers pistillate or apparently

perfect
;
perianth extended into an extremely long capillary tube ; the limb

6-parted ; the small lobes obovate, spreading. Stamens 3-9, often with im-

perfect anthers or none. Ovary 1 -celled, with 3 parietal placentae, each bear-

ing a few orthotropous ovules ; the capillary style coherent with the tube of

the perianth ; stigmas 3, large, 2-lobed or notched, exserted. Fruit oblong,

coriaceous, few-seeded.— Perennial slender submerged herbs, with elongated

branching stems, thickly beset with pellucid and veinless, 1 -nerved, sessile,

whorled or opposite leaves. The staminate flowers (rarely seen) commonly

break off, as in Vallisneria, and float on the surface, where they expand and

slied their pollen around the stigmas of the fertile flowers, raised to the surface
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by the prolonged calyx-tube, which varies in length according to the depth oi

the water. (Name from eAc«JS?7s, marshy.)

1. E. Canadensis, Michx. Leaves in 3's or 4's, or the lower opposite,

varying from linear to oval-oblong, minutely serrulate ; stamens 9 in the sterile

flowers, 3 or 6 almost sessile anthers in the fertile. (Anacharis CanadensiSi

Planchon.) — Slow streams and ponds, common. July.

2. VALLISNERIA, L. Tape-grass. Eel-grass.

Flowers strictly dioecious ; the sterile numerous and crowded in a head on a

conical receptacle, enclosed in an ovate at length 3-valved spathe which is borne

on a very short scape; stamens mostly 3. Fertile flowers solitary .and sessile

in a tubular spathe upon an exceedingly lengthened scape. Perianth (calyx)

3-parted in the sterile flowers ; in the fertile with a linear tube coherent with

the 1-celled ovary, but not extended beyond it, 3-lobed (the lobes obovate)

;

also 3 linear small petals. Stigmas 3, large, nearly sessile, 2-lobed. Ovules

very numerous, scattered over the walls, orthotropous. Fruit elongated, cylin-

drical, berry-like.— Stemless plants, with long linear grass-like leaves, wholly

submerged. The stamiuate clusters being confined to the bottom by the short-

ness of the scape, the flower-buds themselves break from their short pedicels

and float on the surface, where they shed their pollen around the fertile flow-

ers, which are raised to the surface by sudden growth at the same time ; after-

wards the thread-form scapes (2-4 feet long) coil up spirally, drawing the fruit

underwater to ripen. (Named for Ant. Vallisneri, an early Italian botanist.)

1. V. spiralis, L. Leavesliuear, thin, long and ribbon-like (l -6° long),

obscurely serrulate, obtuse, somewhat nerved and netted-veined.— Common in

slow waters, N. Eng. to Fla., west to Minn, and Tex.

3. LIMNOBIUM, Richard. American Frog's-bit.

Flowers dioecious, (or monoecious ?) from sessile or somewhat peduncled

spathes ; the sterile spathe 1 -leaved, producing about 3 long-pedicelled flowers

;

the fertile 2-leaved, with a single short-pedicelled flower. Calyx 3-parted or

cleft ; sepals oblong-oval. Petals 3, oblong-linear. Filaments entirely united

in a central solid column, bearing 6-12 linear anthers at unequal heights;

there are 3-6 awl-shaped rudiments of stamens in the fertile flowers. Ovary

6 - 9-celled, with as many placentee in the axis, forming an ovoid many-seeded

berry in fruit ; stigmas as many as the cells, but 2-parted, awl-shaped.—A
stemless perennial herb, floating in stagnant water, proliferous by runners,

with long-petioled and round-heart-shaped leaves, which are spongy-reticulated

and purplish underneath ; rootlets slender, hairy. Sterile flowers rather small

;

the fertile larger; peduncle nodding in fruit. Petals Avhite ? (Name from

\ifxv6fiios, living in pools.)

1. L. Spongia, Richard. Leaves 1 - 2' long, faintly 5-nerved
;
peduncle

of sterile flower about 3' long and filiform, of the fertile only 1' long and stout.

— Stagnant water, N. J. to Fla. ; also L. Ontario, 111., and Mo.

Order 109. BTJKMANNIACE^. (Burmannia Family.)

Small annual herbs, often with minute and scale-like leaves, or those at the

root grass-like ; the Jiowers perfect^ with a Q-cleft corolla-like perianth, the
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tube of which adheres to the 1-celled or ^-celled ovary \ stamens 3 and dis-

tinct, opposite the inner divisions of the perianth ; capsule many-seeded^ the

seeds very minute.— A small, chiefly tropical family,

1. BURMANNIA, L.

Ovary 3-celled, with the thick placentae in the axis. Filaments 3, very short.

Style slender ; stigma capitate-3-lobed. Capsule often 3-winged. (Named for

J. Burmann, au early Dutch botanist.)

1. B. biflora, L. Stem low and slender (2-4' high), 2-flowered at the

summit, or soon several-flowered
;
perianth (2-3" long) bright blue, 3-winged.

— Peaty bogs, Va. to Fla.

Order 110. ORCHIDAcE^. (Orchis Family.)

Herbs, clearly distinguished by their perfect irregularflowers, with 6-merous

perianth adnate to the 1-celled ovary, with innumerable ovules on Z parietal

placentce, and with either one or two gynandrous stamens, the pollen cohering

in masses. Fruit a 1-celled 3-valved capsule, with innumerable minute

seeds, appearing like fine saw-dust. Perianth of 6 divisions in 2 sets ; the

3 outer (sepals) mostly of the same petal-like texture and appearance as

the 3 inner (petals). One of the inner set differs more or less in figure,

direction, etc., from the rest, and is called the lip; only the other two tak-

ing the name of petals in the following descriptions. The lip is really the

upper petal, i. e. the one next to the axis, but by a twist of the ovary of

half a turn it is more commonly directed forward and brought next the

bract. Before the lip, in the axis of the flower, is the column, composed

of a single stamen, or in Cypripedium of two stamens and a rudiment

of a third, variously coherent with or borne on the style or thick fleshy

stigma ; anther 2-celled ; each cell containing one or more masses of pollen

(poUinia) or the pollen granular (in Cypripedium). Stigma a broad glu-

tinous surface, except in Cypripedium.— Perennials, often tuber-bearing

or tuberous-rooted ; some epiphytes. Leaves parallel-nerved, all alternate.

Flowers often showy, commonly singular in shape, solitary, racemed, or

spiked, each subtended by a bract,— in all arranged for fertilization by

the aid of insects, very few capable of unaided self-fertilization.

Tribe I. EPIDENDRE^. Anther terminal, erect or inclined, operculate. Pollinia

smooth and waxy, 4 or 8 (2 or 4 in each cell), distinct, or those in each cell (or all inn. g

and 7) united at base. (PoUinia 8 only in n. 7 of our genera.)

* Green-foliaged plants, from solid bulbs, with 1 or 2 leaves.

H- Column very short ; leaf solitary.

L Mlorostylis. Flowers racemose, minute, greenish. Petals filiform.

H- -I- Column elongated ; leaves radical.

Whole plant (except the flowers) green.

2. rilpaiis. Leaves 2. Raceme few-flowered. Lip flat, entire.

8. Calypso. Leaf solitary. Flower large, solitary. Lip saccate.

H" +* A single green autumnal leaf; otherwise mainly brownish or purplish.

4. Tipularla. Raceme many-flowered ; flowers small, greenish; lip 3-lobed.

5, Aplectrimi. Raceme loose ; flowers ratljo*- large ; lip 3-ridged, not spurred or?;n.f>rat«



498 ORCHIDACE^. (orchis FAMILY.)

^, =s Leafless, with coralloid roots ; whole plant brownish or yellowish ; flowers racemose.

G, Corallorhiza. Pollinia 4, in 2 pairs. Flower gibbous or somewhat spurred, and lip

with 1 -:'. ridges ; sepals and petals 1 - 3-nerved.

7. Hexalectris. Pollinia 8, united. Flower not gibbous ; sepals and petals several-

nerved ; lip with 5-6 ridges.

QTribe II. NEOTTIE^^E. Anthers erect upon the back of the column at the summit,

or terminal and opercular. Pollinia granular or powdery, more or less cohering in 2 or 4

delicate masses, and attached at the apex to the beak of the stigma.

;?= Anthers witJiout operculum, erect upon the back of the short column. Flowers small, it

spikes or racemes.

8. liistera. Stem from a fibrous root, 2-foliate. Lip flat, 2-lobed.

9. Spiranthes. Stems leafy below, from tuberous-fascicled roots. Flowers l-S-ranked

in a twisted spike. Lip embracing the column below, with 2 callosities at base.

10. Goodyera. Leaves radical, white-reticulated. Lip entire, free from the column.

saccate, without callosities.

« * Anther operculate, erect and jointed upon the short column. Stem stout, very leafy.

11. Epipactis. Flowers racemose
;
perianth spreading; lip dilated above.

* * * Anther terminal, operculate, incumbent ; column elongated. Stem scapose or few-

leaved ; flowers large, solitary or few.

12. Arethusa. Leaf and flower solitary. Lip bearded, its base adherent to the linear

column. Pollinia 4.

13. Calopogon. Leaf solitary, grass-like. Lip bearded, stalked, free. Column winged at

the apex. Pollinia 4.

14. Pogonia. More or less leafy. Lip crested, free. Column clavate. Pollinia 2.

Tribe III. OPHRYDE.(E. Anther without operculum, the cells adnate to the top of

the colunm and often continuous with the beak of the stigma. Pollinia 2, of coarse

grains united by an elastic web, each attached at base by a stalk to a viscid gland.

Flower (in ours) ringent and spurred, spicate upon a leafy stem.

15. Orchis. The two glands or viscid disks enclosed in a common pouch.

16. Habenaria. The two glands naked, either approximate or widely separated.

Tribe IV. CYPRIPEDIE^. Perfect anthers 2, lateral, the sterile one forming a

dilated fleshy appendage above the terminal stigma. Pollen granular, not in masses.

17. Cypripedium. Stems more or less leafy. Perianth spreading ; lip an inflated sac

1. MICRdSTYLIS, Nutt. Adder's-Mouth.

Sepals oblong, spreading. Petals thread-like or linear, spreading. Lip au-

rfcled or ovate at base, not tubercled, entire or nearly so. Column very small,

terete, with 2 teeth or auricles at the summit and the erect anther between

them. Pollen-masses 4, in one row (2 in each cell), cohering by pairs at the

apex, waxy, without any stalks, threads, or gland.— Low herbs, from solid

bulbs, producing simple stems, which bear in our species a single leaf and a
raceme of minute greenish flowers. (Name composed of ixiKpos, small, and

7Tv\is, a column or stijie.)

1. M. monoph^llos, Lindl. Slender (4-6' high); leaf sheathing the

base of the stem, ovate-elliptical; racemes spiked, long and slender ; pedicels

not longer than the flowers ; lip long-pointed — Cold wet swamps, N. New Eng.

to Penn., N. Ind., ]Minn., and northward. July. (Eu.)

2. M. ophioglossoides, Nutt. Leaf near the middle of the stem,

ovate, clasping; raceme short and obtuse ; pedicels much longer than the flowers ;

lip truucate-3-lobed at the summit, tlie middle lobe very small.— Low moist

ground, X. Scotia to Fla., west to Minn, and Mu. July.— Pollinia (at least

sometimes) only 1 iu each cell.
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2. LIPABIS, Kichard. T\vATBL.\ni-.

Sepals and petals nearly equal, linear, or the latter thread-like, spreading.

Lip flat, entire, often bearing 2 tubercles above the l)ase. Column elongated,

incurved, margined at tlie apex. Antlier lid-like, terminal
;
]wllen-masses 4,

in one row (2 to each cell), slightly united in pairs, without stalk, threads, or

gland. — Small, low herbs, with solid bulbs, producing 2 root-leaves and a low

sca])e, which bears a raceme of few purplisli or greenish flowers. (Name from

Anrapos, /at or shiniiifj, in allusion to the smooth or unctuous leaves.)

1 L. liliifolia, Richard. Leaves ovate
;
petals thread-like, reflexed ; /if

large
( ^ loug), icedge-ohovate , abrtiptlij short-pointed, brown-purplish.— Moist

woodlands, X. Eng, to Ga., west to Minn, and Mo. June.

2. L. LCESelii, Richard. Leaves elliptic-lanceolate or oblong, keeled; lip

obovate or oblong {2" long), mucronate, ijellowish-green, shorter than the linear

unequal petals and sepals.— Bogs, N. Scotia to Md., S. 111., and Minn. (Eu.)

3. CALYPSO, Salisb.

Sepals and petals nearly similar, ascending, spreading, lanceolate, pointed.

Lip larger than the rest of the flower, sac-shaped, inflated (9" long), 2-pointed

underneath tlie apex. Column broadly winged and petal-like, ovate, bearing

the lid-like anther just below the apex
;
pollen-masses waxy, 2, each 2-parted,

all sessile on a square gland.— A little bog-herb; the solid bulbs producing

a single ovate or slightly heart-shaped thin leaf, as in Aplectrum, and a short

(3-5' high) scape, sheathed below, bearing a large and showy (variegated

purple, pink, and yellow) flower. (Name from the goddess Cahjpso.)

1. C. borealis, Salisb.— Cold bogs and wet woods, the bulbs resting in

moss, with a coralloid root beneath ; Maine and Vt. to Mich, and ^Nlinn., and
northward. May.— A very local and beautiful plant. Lip somewhat re-

sembling that of a Lady's Slipper, woolly-hairy inside. (Eu.)

4. TIPULARIA, Nutt. Crane-fly Orchis.

Sepals and petals spreading, oblong ; the latter rather narrower. Lip pro-

longed beneath into a thread-like ascending spur twice or thrice the length

of the flower (9-12'' long), 3-lobed ; the middle lobe linear, a little wavy, as

long as the petals, the side lobes short and triangular. Column narrow and

wingless. Anther lid-like, terminal; pollen-masses 2, waxy, each 2-parted,

connected by a linear stalk with the transverse small gland.— Herb with large

solid bulbs connected horizontally, on a distinct pedicel, producing in autumii

a single ovate nerved and plaited leaf on a slender petiole, purplish beneath,

and in summer a long slender scape, with 1 or 2 sheaths at base, bearing a

raceme of many small greenish flowers tinged with purple. (Xame from a

fancied resemblance of the flowers to insects of the genus Tipula.)

1. T. discolor, Nutt. Scape 10-18' high; lip blunt at the tip.— Sandy

woods, Vt. to N. J. and Fla., west to Mich. ; very scarce.

5. APLECTRUM, Nutt. Putty-root. Adam-and-Eve.

Perianth neither gibbous nor with any trace of a spur or sac at the base.

Lip free^ the palate 3-ridged. Otherwise the flowers and scape (invested be

22
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low with 3 greenish sheaths) as in Corallorhiza ; but, instead of a coral-like

root, a slender naked rootstock produces each year a thick, globular, solid bulb

or corm, often V in diameter (filled with exceedingly glutinous matter), which

sends up late in summer a large, oval, many-nerved and plaited, petioled, green

leaf, lasting through the winter, and early in the succeeding summer its scape

is terminated by a loose raceme of dingy rather large flowers. (The name

composed of a- privative and TrKriKrpou, a spur, from the total want of the

latter.)

1. A. hiemale, Nutt. Stem 1° high or more; perianth greenish-brown.

or the lip whitish, and somewhat speckled with purple, 5 - 6" long.— Woods,

in rich mould ; rather rare or local, N. Eng. to Ga., west to Minn, and Mo.—
Each corm lasts 2 or 3 years before it shrivels, so that 3 or 4 are found hori-

zontally connected.

6. CORALLORHIZA, Haller. Coral-root.

Perianth somewhat ringent, oblique and gibbous or obscurely spurred at

base ; the oblong or lanceolate sepals and petals nearly alike, 1 - 3-nerved, the

upper arching ; the lateral sepals ascending, their bases with that of the lip

forming the gibbosity or short spur which is mostly aduate to the summit of

the ovary ; lip slightly adherent to the base of the 2-edged straightish column,

bearing a pair of projecting ridges on the face below, spreading or recurved

at the apex. Anther terminal, lid-like. Pollen-masses 4, obliquely incumbent,

soft-waxy, free.— Brownish or yellowish herbs, destitute of green foliage, with

much-branched and toothed coral-like root-stocks (probably root-parasitical),

sending up a simple scape, with sheaths in place of leaves and bearing a ra-

ceme of rather small dull-colored flowers ; fruit reflexed. (Name composed of

KopdWiov, coral, and pi^a, root.)

§ 1. Small spur or sac adnate to the summit of the ovary ; flowers small ; lip

whitish or purplish, often mottled with crimson.

1. C. innata, P. Brown. Plant slender, light brownish or yellowish (3 -

9' high), 5 - 12-flowered
;
pedicels very short

;
perianth 2 - 2|" long ; lip some-

what hastately 3-lobed above the base, the lamellae thick and rather short ; spur

a very small protuberance ; capsule oval or elliptical (3 - 4" long).— Swamps

and damp Avoods, N. Eng. to northern N. J., Ohio, Mich., Minn., and north-

ward, and south in the mountains to Ga. May, June. (Eu.)

2. C. odontorhiza, Nutt. Plant light brown or purplish ; stem rather

slender, bulbous-thickened at base (6-16' high), 6 - 20-flowered
;

pedicels

rather slender
;
perianth about 3" long ; lip entire or merely denticulate, thin,

broadly ovate or obovate, abruptly contracted into a claw-like base, the lamellae

a pair of short projections ; the spur represented by a small cavity wholly ad-

nate to the summit of the ovary ; capsule at first very acute at base, at length

short-oval (4" long).— Rich woods, E. Mass. (Hitchings) and Vt. to N. J. and

Ela., west to Mich, and Mo. May -July.

3. C. multifldra, Nutt. Plant purplish, rather stout (9-18' high), 10

30-flowered; perianth 2^-4" long; lip deeply S-lobed, with a short narrowed

base and with prominent lamellae ; spur manifest and protuberant ; capsule

oblong (6-9" long), short-pedicelled.— Dry woods, N. Eng. to Md., west to

Mo., Iowa, and Minn. July - Sept.
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§ 2. Spur none; the broadly gibbous somewhat saccate base wholly free from the

ovary ; flowers large for the genus, purple, unspotted, more expanding.

4. C. striata, Lindl. Plant purplish, stout (6-16' high), bearing 15-25

large flowers in a crowded spike, on very short pedicels
;
perianth 6 - 7" long

;

lip oval or obovate, perfectly entire, concave, barely narrowed at the base,

where it bears 1-3 short laraellge ; all the parts of the perianth marked with

3 darker nerves; pod oblong (9" long). (C. Macraei, Gray.) — Woods, from

L. Erie westward along the Great Lakes and to the Pacific.

7. HEXALECTRIS, Kaf.

Sepals and petals nearly equal, somewhat spreading, several-nerved, not

gibbous nor spurred at base, free. Lip obovate, with 5-6 prominent ridges

down the middle, 3-lobed above, the middle lobe somewhat concave. Pollen-

masses 8, united into a single fascicle. Otherwise as in Corallorhiza. (Name

probably from e|, six, and aKfKrpvdov, a cock, from the crests of the lip.)

1. H. aph^llus, Raf. Stem 1 -2° high, beset with purplish scales, the

lower sheathing ; flowers racemed, bracteate, brownish-purple, 6 - 8" long.

(Bletia aphylla, Nutt.)— Rich woods, Ky. and Mo. to Fla. and Mex.

8. L 1 S T E R A, R. Brown. Tw ayblade.

Sepals and petals nearly alike, spreading or reflexed. Lip mostly drooping,

longer than the sepals, 2-lobed or 2-cleft. Column wingless ; stigma with a

rounded beak. Anther borne on the back of the column at the summit, erect,

ovate
;
pollen powdery, in 2 masses, joined to a minute gland.— Roots fibrous.

Stem bearing a pair of opposite sessile leaves in the middle, and a spike or

raceme of greenish or brownish-purple small fiowers. (Dedicated to Martin

Lister, an early and celebrated British naturalist.)

* Column very short ; sepals ovate, reflexed ; plants delicate, 4-8' high.

\. Jj. COrd^ta, R. Brown. Leaves round-ovate, somewhat heart-shaped

(^-1' long) ; raceme smooth; flowers minute, crowded, on pedicels not longer

than the ovary ; lip linear, twice as long as the sepals, 1-toothed each side at

base, 2-cleft.— Cold woods, N. J. to Mich., Minn., and northward. June. (Eu.)

2. L. australis, Lindl. Leaves ovate ; raceme loose and slender ; flowers

very small, on minutely glandular-pubescent pedicels twice the length of the ovary ;

///> linear, 3 - 4 times the length of the sepals, 2-/;ar^ec?, the divisions linear-

setaceous.— Damp thickets, Oswego Co., N. Y., and from N. J. to Fla. June,

* * Column longer, arching or straightish.

3. L. convallarioides, Xutt. Plant 4-9' high ; leaves oval or round-

ish, and sometimes a little heart-shaped (l-l|'long); raceme loose, pubes-

cent; pedicels slender, lip wedge-oblong, 2-lobed at the dilated apex, and 1-

toothed on each side at the base, nearly twice the length of the narrowly

lanceolate spreading sepals, purplish, J' long.— Damp mossy woods, N. New
Eng. to Mich., Minn., and northward, and south in the mountains to N. C.

9. SPIRANTHES, Richard. Ladies' Tresses.

Perianth somewhat ringent, oblique on the ovary ; the sepals and petals all

narrow, mostly erect or connivent, the three upper pieces sticking together
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more or less, the two lower covering the base of the lip. Lip oblong, short-

stalked or sessile, the lower part involute around the column, and with a cal-

lous protuberance on each side of the base ; the somewhat dilated summit

spreading or recurved, crisped, Avavy, or rarely toothed or lobed. Column

short, oblique, bearing the ovate stigma on the front, and the sessile or short

stalked (mostly acute or pointed) 2-celled erect anther on the back. Pollen-

masses 2 (one in each cell), narroAvly obovate, each 2-cleft, and split into thin

and tender plates of granular pollen united by elastic threads, and soon ad-

hering at base to the narrow boat-shaped viscid gland, which is set in the

slender or tapering tliin beak terminating the column. After the removal of

the gland, the beak is left as a 2-toothed or 2-forked tip.— Roots clustered-

tuberous ; stem more or less naked above, leaf-bearing below or at the base.

Flowers small (ours all white or greenish-white), bent horizontally, 1 -3-ranked

in a spike, which is commonly more or less spirally twisted (whence the name,

from (Tireipa, a coil or curl, and 6,vQos, flower).

* Flowers in 3 ranks, crowded in a close spike : leaves at the root and base oj

the stem present at the flowering season.

1. S. latifolia, Torr. Low; naked stem or scape 4-9' (rarely 12') high,

smooth ; leaves all next the base, oblong or lance-oblong (1-4' long, 3 - 9" wide),

3-5-nerved, contracted into a sheathing base; spike narrow (1-3' long);

flowers small (2-3" long); lip quadrate-oblong, yellowish on the face, not

contracted in the middle, thin, wavy-crisped at the very obtuse or truncate

apex, the small callosities at the base oblong, marginal and adnate for their

whole length
;
gland and beak of the stigma short.— Moist banks, Vt. and

W. Mass. to Mich, and Minn., south to Del. and Md.

2. S. IlomanzoflB.ana, Cham. Stem leafy below and leafij-bracted above

(5-15' high); leaves varying from oblong-lanceolate to grassy-linear; spike

dense, oblong or cylindrical (1-4' long); perianth curved and the summit

manifestly ringent, pure white (4" long), the sepals and petals all connivent

in the upper portion or galea; the lip ovate-oblong, contracted below the rounded

wavy-crenulate much recurved summit, otherwise entire, the callosities at base

globular and smooth
;
gland oblong-linear and the 2-horned beak of the stigma

short.— High and cool bogs, N. New Eng. to Mich, and Minn., and north-

ward; Norfolk, Conn. (Barbour); central N. Y. July, Aug. (Ireland.)

3. S. cernua, Richard. Stem leafy below and leafy-bracted above (6-20'

high) ; leaves linear-lanceolate, the lowest elongated (4 - 12' long, 2-9" wide);

spike cylindrical, rather dense (2-5' long) and with the white fragrant flow-

ers either pubescent or nearly smooth; perianth horizontal or recurving (4-

5" long), the lower sepals not upturned or connivent Avith the upper ; lip oblong

and very obtuse when outspread, but conduplicate or the margins much in-

curved, wavy-crisped above the middle, especially at the flattish and recurved-

spreadiug apex, the callosities at the base prominent, nipple-shaped, somewhat

hairy
;
gland of the stigma linear, in a long and very slender beak.— Common

in wet places, especially eastward and southward. Sept., Oct. Very variable

in size and foliage, often nearly losing its root-leaves at flowering time.— A

variety, growing in dry ground but retaining its leaves and blooming some

what later, has greenish cream-colored or yellowish stronger-scented flowers

E. Mass and Del.
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* * Flowers in one straight or spirallji tivisted ranh.

•I- Stem hearing elongated leaves at and toward the base, which mosflij persist

during the flowering season.

4. S. prSBCOX, Watson. Root of fleshy or tuberous-thickened fibres

;

stem 9' -2° liigh; lower and root-leaves linear or lance-linear (3-8' long, 2-
4" wide) gradually tapering to the base, the upper reduced to sheathing l)racts

;

spike linear, dense (2-5' long), usually much twisted, the axis, ovaries, etc.,

downy-pubescent ; bracts ovate and gradually, or rhombic-ovate and ahruptlj^

taper-pointed, surpassing the ovary, the margins broadly hyaline; perianth 3''^

long ; lip ovate-oblong when outspread, with rather small callosities at base,

crisped at the rounded sliglitly recurved apex ; anther and beak of the stigma

very acute. (S. graminea, var. Walteri, Graij.) — Wet, grassy places, Mass.

to N. J. and Fla.

I--*- Scape very slender, merelij bracted ; the leaves with a blade all in a cluster

at the ground, ovate or oblong, abruptly contracted into a petiole, commonly

withering away at or before flowering ; flowers small, and ichole plant gla-

brous or nearly so; bracts small, sharp-pointed, not longer than the capsule.

5. S. gracilis, Bigelow. Roots clustered, tuberous-thickened; scape 8 -18'

high, bearing a slender many-flowered one-sided or twisted spike
;
perianth

barely l|--2" long; lip oval when outspread, narrowly oblong in natural form,

thickish and green above with thin white margins, the recurved obtuse or acut-

ish apex wavy-crisped, the callosities at the base nipple-shaped.— Hilly woods

and sandy plains, common. July -Oct.

6. S. simplex, Gray. Root a solitary oJilong or spindle-shaped tuber; no

leaves at flowering time ; scape 5-9' high, bearing a small narrow (rarely 1-

sid.ed) spike (1 -3' long) of very short flowers (perianth 1 - 1|" long) ; lip thin,

white, obovate-oblong , the apex eroded and crisped, the callosities at the base

slender.— Dry sandy soil, E. Mass. to N. J., Del., and Md. Aug., Sept.

10. G O O DY E R A, R. Br. Rattlesxake-Plantain.

Lip sac-shaped, sessile, entire, and without callosities at base. Otherwise

as Spiranthes.— Root of thick fibres, from a somewhat fleshy creeping root-

stock, bearing a tuft of thickish petioled leaves, usually reticulated with white

veining. Scape, spike, and the greenish-white small flowers usually glandular-

downy. (Dedicated to John Goodyear, an early English botanist.)

§ 1. Lip strongly saccate-inflated and with a short spreading or recurved tip

;

anther short, borne on a distinct filament attached to the back of the short

column, blunt; gland-hearing tip or beak of the stigma very short.

1. Ge repens, R. Br. Small (5-8' high) and slender-; leaves ovate,

more or less white-reticulated (about I'long)
; flowers several, in a loose l-sided

spike : lip with an ovate recurved tip ; sepals ovate.— Woods, under ever-

greens, common northward and through the Alleghanies. July. (Eu.)

2. G. pubescens, R. Br. Larger ; leaves strongly white-reticulated

scape 6-12' high, the numerous croivded flowers not one-sided; tip of the

rjlohular Up very short ; otherwise like the preceding, and too near to it. —
Rich woods, Newf. to Fla., west to Mich, and Minn.
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§ 2. Lip barely saccate below, tapering and its sides involute above ; anther ovate^

long-pointed, borne on the base of the very short column, which is continued

above the stigma into a conspicuous tapering awl-shaped gland-bearing beak.

3. G. Menzidsii, Lindl. Leaves ovate-oblong, acute (2-3' long), less

white-reticulated than the preceding, some not at all so ; scape 9-12' high
;

flowers rather numerous in a looser often 1-sided spike ; flower-buds less pu-

bescent, elongated-ovate and pointed ; lip with the saccate-conduplicate lower

portion gradually tapering into the narrow barely spreading summit.— Woods,

Gaspe and Tadousac, L. Can. {J. A. Allen, Goodale) ; Crawford, N, H. {Miss

Minns) ; western N. Y. to Minn., and westward. July.

11. EPIPACTIS, HaUer.

Sepals and petals nearly equal, spreading. Lip free, deeply concave at base,

narrowly constricted and somewhat jointed in the middle, the upper portion

dilated and petaloid. Column short, erect. Anther sessile behind the broad

truncate stigma, on a slender-jointed base
;
pollen-masses coarsely granular,

becoming attached to the gland capping the small rounded beak of the stigma.

— Stem leafy, with racemed flowers, conspicuous bracts, and ovaries reflexed

at maturity. (The ancient Greek name of a plant.)

1. E. Helleborine, Crantz. Stems l - 2° high ; leaves broadly ovate (2

-

3' long), pointed, plicate, the upper narrower; raceme pubescent, 30-50-flow-

ered, 1 -sided ; flowers varying from light greenish-yellow to dark purple ; sepals

ovate-lanceolate, 3 - 4" long
;
petals rather smaller ; lip ovate, pointed above,

with a dark centre. (E. latifolia, ^4//.)— Near Syracuse and Buffalo, N. Y.;

the only known stations. (Eu.)

12. ARETHUS A, Gronov.

Flower ringent ; the lanceolate sepals and petals nearly alike, united at base,

ascending and arching over the column. Lip dilated and recurved-spreading

tOAvard the summit ; very slightly gibbous at base. Column adherent to the

lip below, petal-like, dilated at the apex. Anther lid-like, terminal, of 2 ap-

proximate cells
;
pollen-masses powdery-granular, 2 in each cell.— Beautiful

low herbs, consisting of a sheathed scape from a globular solid bulb, termi-

nated usually by a single large rose-purple flower. Leaf solitary, linear, nerved

hidden in the sheaths of the scape, protruding after flowering. (Dedicated to

the nymph Arethusa.)

1. A. bulbosa, L. Flower single (rarely 2), erect (1 -2' long), with an

entire lip recurved at the apex and bearded-crested down the face.— Bogs,

Newf. to the mountains of N. C, west to Ind. and Minn.

13. CALOPOGON, R.Br.

Flower with the ovary or stalk not twisting, therefore presenting its lip on

the upper or inner side. Sepals and petals nearly alike, lance-ovate, spreading,

distinct. Lip spreading, distant from the column, raised on a narrowed base or

stalk, dilated at the summit, strongly bearded along the upper side. Column

free, slender, winged at the apex. Anther terminal and lid4ike, sessile
;
pollen-

masses 4 (two in each cell), of soft powdery grains, lightly connected by deli-
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cate threads.— Scape from a small solid bulb, sheathed below by the base of

the grass-like leaf, uaked above, bearing several large flowers. Bracts minute.

(Name composed of Ka\6s, beautiful, aud irdiyujv, beard, from the bearded lip.)

1. C. pulchellus, R. Br. Leaf linear; scape about 1° high, 2-6-flow-

ered ; flowers 1' broad, pink-purple ; lip as if hinged at the insertion, beautifully

bearded toward the dilated summit with white, yellow, and purple club-shaped

hairs.— Bogs, Newf. to Fla., west to Minn, and Mo.

14. POGONIA, Juss.

Flower irregular, the sepals and petals separate. Lip crested or S-lobed

Column free, elongated, club-shaped, wingless. Anther terminal and lid-like,

stalked; pollen-masses 2 (one in each cell), powdery-granular. (Uwyupias

bearded, from the lip of some of the original species.)

§ 1. Sepals and petals neurit/ equal and alike, pale rose-color, sometimes white.

1. P. ophioglossoides, Nutt. Root of thick fibres ; stem (6 - 9' high)

bearing a single oval or lance-oblong leaf near the middle and a smaller one or

bract near the terminal flower, rarely one or two others with a flower in the

axil; flower V long, sweet-scented; lip spatulate, appressed below to the col-

umn, beard-crested aud fringed.— Bogs, Newf. to Fla., west to N. Ind. and

Minn. June, July. (Japan.)

2. P. pendula, Lindl. Stem (3 - 8' high) from oblong tubers, bearing

.3 to 7 alternate ovate-clasping very small (3-6") leaves, the upper 1-4 with

drooping flowers in their axils on slender pedicels; perianth \' long, narrow;

lip spatulate, somewhat 3-lobed, roughish or crisped above, crestless.— Damp
woods, N. Eng. to Fla., west to Wise, and Mo.

§ 2. Sepals linear, dingi/ or brorcnish, longer and much narroicer than the erect

or connivent petals ; lip 3-lobed at the apex, crested down the middle, beard'

less ; Jloicers solitari/ (or rarely a pair), terminal ; root a cluster offibres.

3. P. divaricata, R.Br. Stem (1-2° high) bearing a /a/zceo/afe/ea/m

the middle, and a leafij bract next the flower, which is recurved on the ovary;

but the sepals ascending or diverging, spatulate-linear, longer than the lan-

ceolate-spatulate pointed and flesh-colored petals, these about l-l|^'long.

—

Wet pine-barrens, N. J. to Fla. June, July.

4. P. verticillata, Nutt. Stem (6 -12' high) naked, except some small

scales at the base and a ichorl of mostly 5 obovate or obovate-oblong sessile leaves

at the summit ; flower dusky purplish, on a peduncle longer than the ovary and

capsule ; sepals more than twice the length of the petals, narrowly linear, spread-

ing from a mostly erect base (l|--2' long) ; lip with a narrow crest down the

middle.—Low woods, N. Eng. to Fla., west to Ind. and Wise; rather rare,

especially eastward. May, June. Glaucous when young. Fruit-stalk erect,

about 1-^' long, more than half the length of the leaves.

5. P. afiinis, Austin. Somewhat smaller than the preceding; leaves

paler and rather narrower ; flowers (not rarely in pairs) yellowish or greenish

;

peduncle much shorter than the ovary and capsule ; sepals but little longer than

the petals, tapering to the base ; lip crested over the Avhole face and on the

middle of the lobes.— Low woods, S. W. Conn., S. New York, and N. New
Jersey ; rare.
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15. ORCHIS, L.

Flower ringent ; the sepals and petals nearly equal. Lip turned downward,

coalescing with the base of tlie column, spurred below. Anther-cells contigu-

ous and parallel. Pollen cohering in numerous coarse waxy grains, which are

collected on a cobweb-like elastic tissue into 2 large masses (one filling each

anther-cell) borne on a slender stalk, the base of which is attached to a gland

or sticky disk of the stigma, the two glands contained in a common little pouch

or hooded fold, placed just above the orifice of the spur. Flowers showy, in a

spike.— Our species with low scape-like stems, with 1 or 2 leaves at base, from

fieshy-fibrous roots. (Opx^s, the ancient name.)

1. O. spectabilis, L. (Showy Orchis.) Root of thick fleshy fibres, />ro-

ducing 2 oblong-ohovate shining leaves (3-6' long), and a few-flowered 4 angled

scape (4 - 7' high) ; bracts leaf-like, lanceolate ; sepals and petals all lightly

united to form the vaulted galea or upper lip, pink-purple, the ovate undivided

lip white.— Kich woods, N. Brunswick to Ga., west to Minn, and Mo. May.

2. O. rotundifolia, Pursh. Stem naked above, l-leaved at base (5-9'

high), from a slender creeping rootstock ; leaf varying from almost orbicular

to oblong (1^-3' long); flowers rose-purple, the lip white and spotted with

purple, 3-lobed, and the larger middle lobe dilated and 2-lobed or strongly

notched at the summit (4-6" long), exceeding the ovate-oblong petals and

sepals, and the slender depending spur. (Habenaria rotundifolia, Richard-

son.)— Damp woods and bogs, N. Maine to Vt., N. Y., Minn., and northward.

16. HABENARIA, Willd. Reix-OrchiSo

Glands or viscid disks (to which the pollen-masses are attached) naked and

exposed, separate, sometimes widely so (becoming attached, some to the pro-

boscis, others to the face or head of insects feeding upon the nectar of the spur,

the pollen thus carried from one blossom to another) ; otherwise nearly as in

true Orchis ; the lateral sepals, however, mostly spreading. (Name from habena,

a thong or rein, in allusion to the shape of the lip or spur of some species.)

§ 1. GYMNADEXIA. Cells of the anther parallel and approximate, their

glands therefore contiguous. {^Appendages of the stigma in our species two

or three and much developed, oblong or club-shaped.)

1. H. tridentata, Hook. Stem slender (6-12' high), with a single ob-

long or oblanceolate obtuse leaf below, and 2 or 3 small ones like bracts above;

spike 6 - 12-flowered, oblong
;
flowers greenish or whitish, very small ; lip wedge

oblong, truncate, and icith 3 short teeth at the apex ; the slender and slightly club

shaped spur curved upward, longer than the ovary.— Wet woods, X. Eng. to

Minn, and Ind., and south in the mountains to N. C. June, July.— Root of

few fleshy fibres. Appendages of the stigma three, oblong-club-shaped, one

outside each orbicular gland and one between them, rising as high as the

anther-cell, their cellular viscid summits receiving pollen in the unopened

flower, and penetrated by pollen-tubes

!

2. H. Integra, Spreng. Root of very fleshy fibres (or some of them

tuber-like) ; stem several-leaved (15' high), the 1 or 2 lower leaves elongated,

oblong-lanceolate, acute, the others becoming smaller and bract-like ; spike

densely many-flowered, oblong-cylindrical
; flowers orange-yellow, small , lip
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Dviite, entire or slightly crenulate or wavy, shorter thau tJie awl-shaped de-

scendiug spur.— AVet pine-barrens, N. J. to Fla. July.— Appendages of the

stigma two, latei'al, oblong, fleshy ; beak or middle appendage narrow.

3. H. nivea, Spreng. Stem slender, 1 - 1-^° high, many-leaved, the 1 oi

2 lower leaves lance-linear and 4-8' long, the others small and bract-like

;

S])ike cylindrical, loosely many-flowered
; Jioicers white, small : petals and entirt

Up linear-oblong ; spiir thread-shaped, ascending, as long as the white ovary.

which is not twisted.— Pine-barren swamps, S. Del. to Fla. Aug.

'S 2. PERULARIA. Cells of the anther nearlij parallel, the valves of each ex-

tended at base so as toform the sides of a deep oblong groove or cavitj, ivhick

is lined bij the dilated orbicular and incurved gland. {Flowers small, green-

ish , slender-spurred.

)

4. H. virescens, Spreng. Leaves ovate-oblong or oblong-lanceolate,

the uppermost linear-lanceolate and pointed, passing into the bracts of the

elongated raceme
;
petals ovate ; flowers dull green ; lip furnished with a tooth

on each side and a strong nasal protuberance in the middle of the base, oblong,

truncate-obtuse, about the length of the sepals, half the length of the slender

club-shaped spur. — Wet places, common ; N. Eng. to Fla., west to Minn, and

]\ro. June, July. — Stem 10 - 20' high ; the spike at first dense, with the bracts

longer than the flowers, at length elongated and often loose, the upper bracts

shorter than the flowers, which are quite small, and with scarcely a tinge of

yellow, drying broAvnish.

§ .3. PLATAXTHERA. Cells of the anther sometimes parallel, more commonlji

divergent, so that their tapering bases and the exposed glands are more or less

distant. (Root a cluster offleshg fibres, or tuberous-thickened
.)

* Flowers greenish or ivhite, small, numerous in a close spike; spur not longer

than the entire or merely notched narrow lip ; anther-cells almost parallel,

wholly adnate ; stem leafy.

•*- Spur short and sac-like ; the 3 sepals and 2 narrow petals erect ; glands small,

rather xoidely separated.

5. H. braete^ta, R.Br. Stem 6-12' high; lower leaves obovate, the

upper oblong and gradually reduced to lanceolate acute bracts 2-4 times the

length of the green flowers ; spike 10 - 30-flowered ; lip oblong-linear or slightly

spatulate, truncate and 2 - 3-toothed or lobed at the tip, more than twice the

length of the white spur. (H. viridis, var. bracteata, Retchenb.) — Damp woods

and meadows, X. Eng. to Minn., Iowa, Ind., south in the mountains to X. C,
and far northward.

^- •- Spur slender, incurved, about equalling the entire lip; lateral sepals spreading,

6. H. hyperborea, R. Br. Stem very leafy (6' - 2° high) ;' leaves lanceo-

late, erect ; spike dense (2-15' long) ; lower bracts lanceolate, longer than the

I greenish) flowers ; lip and petals lanceolate, somewhat equal , the latter spreading

from the base ; anther somewhat overhanging the transversely dilated stigma

;

glands orbicular: stalk of the pollen-masses very slender and weak.— Peat

bogs and wet cold woods, X. Eng. to X^. Y., S. 111., Iowa, and northward.

June, July. (En.)

7. H. dllatata, Gray. Resembles n. 6, but usually more slender, with

narrower commonly //«ear leaves ; flowers white; lip lanceolate from a rhom-
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hoidal-dHated base, eutire, its base with tlie bases of the petals ana sepals erect-

couuiveut, above spreading ; anther-cells almost parallel
;
ylands approxiiudte,

large and strap-shaped, vertical, nearly as long as the pollen-mass and its short

flat stalk together ; stigma narrow ; a trowel-shaped conspicuous beak betweej>

the bases of the anther-cells.— Cold bogs, Conn, to N. Y., Mich., Minn., and

northward.

* * Flowers greenish or white, 5- 15 /n a loose spike, rather large for the size of

the plant ; scape or stem naked above, l-leaced at base {5 ~ 9' high); spur

not longer than the lip ; anlJier-cells wholly adnate, arcuate and wideltj sep-

arated.

8. H. obtusata, Kichardson. Leaf obovate or spatulate-oblong ; upper

sepal very broad and rounded, the others and the petals lance-oblong ; lip en-

tire, linear or lanceolate, deflexed (3" long), about the length of the tapering

and curving spur.— Cold peat bogs, Maine and N. New Eng. (Mt. Wachusett,

Mass.), to Minn, and northward. (Eu.)

* * * Flowers white or greenish, numerous in a loose spike, on a naked scape, 2-

leaved at base ; spur longer than the narrow entire lip ; anther-cells widelg

diverging, their narrowed beak-like bases projecting forward ; stalk of the

pollen-mass lateralli/ affixed to the back of the orbicular gland, the viscous

face of which looks obliquelg inward.

9. H. Hookeri, Torr. Leaves orbicular, spreading (3 - 4' broad) ; scape

mostly naked {^-\° high), bearing 10-20 upright sessile yellowish-green ftou--

ers in a strict spike ; sepals ovate-lanceolate ; lip lanceolate, pointed, incurved,

longer than the lance-awl-shaped petals ; spur slender, acute, about the lengtlt of

the ovary (nearly 1' long).— Damp woods and borders of swamps, N. Scotia

to N. J., west to Minn, and Iowa.— Var. obloxgif6lia, Paine, has oblong

leaves (3 -.5' by H-2'). N. Y. and Can.

10. H. orbiculata, Torr. Leaves very large (4-8' wide), orbicular,

spreading flat on the ground, shining above, silvery beneath ; scape bracted

(1 -2° high), bearing many s\)Tesiding greenish-white fowers in a loose raceme;

upper sepal orbicular, the lateral ovate ; lip narrowly linear and slightly spatu-

late, obtuse, drooping, nearly thrice the length of the oblong-lanceolate and

falcate obtuse petals ; spur curved, slender (about 1^' long), gradually thickened

toward the blunt apex, twice the length of the ovary ; anther-cells strongly pro-

jecting at the free beak-like base (the glands nearly ^ apart).— Rich woods

(especiallv coniferous), Newf. to Penn. and in the mountains to N. C, west to

Mich, and Minn.

» * * * (Fringed Orchis.) Floivers several or many in an open spike, with

mostly foliaceous bracts; stem {rather tall) leafy; spur thread-shaped or

scarcely club-shaped, longer than the fringed, cleft, or dissected lip; anther-

cells widely separated and usually diverging, their narrow beak-like bases,

supported by the arms of the stigma, strongly projecting forward or partly

upward.

*- Lip pectinately fringed but undivided ; flowers golden yellow or white ; anther

cells widely divergent, the orbicidar glands as if raised on a tentacle project,

inq far forward or slightly inward ; ovary long, tapering to the summit.

11. H. crist^ta, K.Br. Lower leaves lanceolate, elongated ; the upper

gradually reduced to sharp-pointed bracts, nearly the length of the crowded
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{jieUow)flowers ; spike oblong or cyliudrical
;
petals rounded, crenate ; lip ovate^

irith a lacerate-frimjed margin, scarce! ij shorter than the slender ol)tuse incurved

spur, which is not half the length of the ovary.— Bogs, N. J. to Fla. July.

Flowers very much smaller than in the next.

12. H. Ciliaris, li. Br. (Yellow Fringed-Orchis.) Stem 1|- 2° high;

leaves oblong or lanceolate ; the upper passing into pointed bracts, which are

shorter than the ovaries ; spike oblong, rather closely many-flowered
;
flowers

bright orange-ijellow ; lateral sepal rounded, reflexed
;
petals linear, cut-fringed

at the apex ; lip oblong (6" long), about half the length of the spur furnished with

3 verij long and copious capillarg fringe.— Wet sandy places, N. Eng. to Fla.

and Tex., west to Mich, and Ind. Our most handsome sjjecies.

13. H. blephariglottis, Torr. (White Fringed-Orchis.) Stem 1°

high ; leaves, etc., as in the last
;
flowers white, rather smaller

,
petals spatulate,

usually slightly cut or toothed at the apex ; lip ovate- or lanceolate-oblong,

with the irregular capillary fringe of the margins usually shorter than its disk,

one third the length of the spur.— Peat bogs and borders of ponds, Newf . to

N. J., west to Mich, and Minn. July.— Var. holopetala, Torr., has nar-

rower petals with the toothing obsolete, and the lip less fringed.

H- -t- (Greenish Fringed-Orchis.) Lip 3-parted above the stalk-like base, the

divisions cut into capillary fringes : flowers greenish- or gellowish-ichite ;

anther-cells not very divergent, the beaked bases )>rojecting forward ; the

large glands oval or lanceolate, nearly facing each other; ovary short-

tapering above ; spurs long, clavate.

14. H. leucophsea, Gray. Stem 2 - 4° high ; leaves oblong-lanceolate

;

the bracts similar, rather shorter than the (large, fragrant) flowers; spike

commonly elongated, loose; petals obovate, minutely cut-toothed ; divisions of

the lip (7-10" long) broadly icedge-shaped or fan-shaped, many-cleft to the

middle into a copious thread-like fringe ; spur longer than the ovary (1-1|'

long)
;
glands transversely oval.— Moist meadows, western N. Y. to Ky., Mo.,

and Minn. July.

15. H. lacera, R. Br. (Ragged Fringed-Orchis.) Leaves oblong or

lanceolate ; raceme loosely many-flowered
;
petals oblong-linear, entire ; divis-

ions of the lip narrow, deeply parted into a few long nearly capillary lobes ; spur

about the length of the ovary
;
glands oblong-linear, as long as the stalk of the

pollen-mass.— Bogs and moist thickets, N. Scotia to N. C. and Ga., west to

Minn, and Mo. ; common. July.

+- -I- t- (Purple Fringed-Orchis.) Lip fan-shaped, S-parted above the stalk-

like base, the divisions erosely fringed ; flowers purple; anther-cells widely

separated, little divergent, the orbicular glands oblique ; ovary contracted

only at the summit ; the lona curving spur somewhat clavate.

16. H. psycodes, Gray. Leaves oblong or lanceolate, the uppermost

passing into liriear-lauceolate bracts; raceme cylindrical, densely many-flow-

ered ; lower sepals round-oval, obtuse ; petals wedge-obovate or spatulate, dentic-

ulate above; divisions of the spreading lip broadly wedge-shaped, many-cleft

into a short fringe.— Wet meadows and bogs, common; Newf. to N. C, west

to Ind. and Minn. July, Aug.— Flowers short-pedicelled, crowded in a spike

of 4-10' in length, small, but very handsome, fragrant; lip short-stalked,
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barely Y broad and not so long ; the middle lobe broadest and more closely

fringed, but not so deeply cleft as the lateral ones.

17. H. fimbriata, R. Br. Lower leaves oval or oblong, the upper few,

passing into lanceolate bracts ; spike or raceme oblong, looselij-flowered ; lower

sepals ovate, acute; petals oblong, toothed down the sides: divisions of the pen-

dent large lip (|-1' broad) fan-shaped, more fringed.— Wet meadows, N.

Scotia to N. J. and N. C, west to Mich. June.— Flowers fewer (lilacrpurple).

3 or 4 times larger than those of the preceding.

18. H. peramCEna, Gray. Lower leaves oblong-ovate, the upper lanceo-

late; spike oblong or cylindrical, densely flowered ; lower sepals round-ovate
^

petals rounded-obovate, raised on a claw; divisions of the large lip very broadly

wedge-shaped, irregularly eroded-toothed at the broadly dilated summit, the lat-

eral ones truncate, the middle one 2-lobed.— Moist meadows and banks, Penn.

and N. J. to 111., and south in the mountains. Aug.— Flowers large and

showy (violet-purple); the lip paler and 8-10" long, variably toothed, but

not fringed.

17. CYPRIPEDIUM, L. Lady's Slipper. Moccasox-flower.

Sepals spreading ; all three distinct, or in most cases two of them united

into one under the lip. Petals spreading, resembling the sepals but usually

narrower. Lip a large inflated sac. Column declined ; on each side a fertile

stamen, Avith its short filament bearing a 2-celled anther ; the pollen loose and

pulpy or powdery-granular ; on the upper side a dilated -triangular, petal-like

but thickish body, which answers to the fertile stamen of other Orchids, and

covers the summit of the style ; stigma terminal, broad, obscurely 3-lobed,

moist and roughish (not smooth and viscid as in the rest of the order). Pollen

in most of our species, especially in n. 6, exposed by the conversion of the face

of the anther into a viscid, varnish-like film, which adheres to whatever touches

it, carrying away some of the pollen.— Root of many tufted fibres. Leaves

large, many-nerved and plaited, sheathing at tfie base. Flowers solitary or

few, large and showy. (Name composed of Kvirpis, Venus, and iroSioy, a sock

or buskin, i. e. Venus^s Slipper.)

§ 1. The three sepals separate; stem leafy ; flower solitary, drooping.

1. C. arietinum, R. Br. (RamVhead L.) Stem slender (6-10' high);

upper sepal ovate-lanceolate, pointed : the 2 lower and the petals linear and

nearly alike (greenish-brown), rather longer than the red and whitish veiny

lip (6" long), which is somewhat pubescent, especially within, and prolonged

at the apex into a short blunt conical point ; leaves 3 or 4, elliptical-lanceolate,

nearly smooth. — Cold swamps and damp woods, Maine to N. Y., Mich, and

Minn., and northward.

§ 2. Two of the sepals united into one under the lip.

* Stem leafy to the top, 1 -3-flowered ; lip slipper-shaped or roundish, much in-

flated, horizontal, and with a rounded open orifice.

H- Sepals and linear ivavy-twisted petals brownish, pointed, longer than the tip.

2. C. candidum, Muhl. (Small White Lady's Slipper.) Slightly

pubescent, l-flowered ; leaves lance-oblong, acute
;
petals and sepals greenish,

purple-spotted; sepals ovate-lanceolate; lip (not 1' long) ivhite, striped with
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purple inside, flattish laterally, convex above; sterile stamen lanceolate. —
Bogs, X. Y. and Penn. to Minn., Mo., and Ky. ; rare. May, June.

3. C. parviflorum, ISalisb. (Smaller Yellow L.) Stem 1-2° high

leaves oval, pointed ; sepals ovate or ovate-lanceolate ; lip flattish from above,

bright t/e/low {V long or less); sterile stamen triangular.— Bogs and low

woods, Newf. to Ga., west to Minn, and E. Kan. May, June. — Flowers fra-

grant; sepals and petals more brown-purple than in the next, into which it

seems to pass.

4. C. pubescens, Willd. (Larger Yellow L.) Stem 2° high, pubes^

cent, as are the broadly oval acute leaves; sepals elongated-lanceolate ; lip flat-

tened lateralltj, very convex and gibbous al ove, H-2' long, pale yellow.^

Bogs and low woods ; same range as the last.

•*- •(- Sepals and petals plane, rounded, ichite, not longer than the lip.

5. C. spectabile, Salisb. (Showy L.) Downy, 2° high ; leaves ovate,

pointed ; sepals round-ovate or orbicular, rather longer than the oblong petals

;

lip much inflated, ichite, pink-purple in front (H' long) ; sterile stamen heart-

ovate.— Peat-bogs, Maine and W. New Eng. to Minn, and Mo., and south in

the mountains to X. C. July.— The most beautiful of the genus.

* * Scape naked, 2-leaved at base, I flowered ; sepals and petals greenish,

shorter than the drooping lip, which has a closed flssure down its whole

length in front.

6. C. acaule, Ait. (Stemless L.) Downy; leaves oblong; scape 8- 12'

high, with a green bract at top; sepals oblong-lanceolate, pointed, nearly as

long as the linear petals; lip obovoid or oblong, rose-purple (rarely white),

nearly 2' long, veiny ; sterile stamen rhomboid.— Dry or moist woods ; Newf.

to N. C, west to N. Ind., Mich., and Minn. May, June.

Order 111. BK03IELIACE^. (Pixe-apple Family)

Herbs (or scarcely woody plants, nearly all tropical), the greater part epi-

phytes, with persistent dry or fleshy and channelled crowded leaves, sheath-

ijig at the base, usually covered icitli scurf; Q-androus ; the 6-cleft perianth

adherent to the ovary in the Pine-apple, etc., or free from it in

1. TILLANDSIA, L. Long Moss.

Perianth plainly double, 6-parted ; the 3 outer divisions (sepals) membrana-

ceous ; the 3 inner (petals) colored ; all connivent below into a tube, spreading

above, lanceolate. Stamens 6, hypogynous 1 or the alternate ones cohering

with the base of the petals ; anthers introrse. Ovary free ; style thread-shaped

;

stio-mas 3. Capsule cartilaginous, 3-celled, loculicidally 3-valved ; the valves

splitting into an inner and an outer layer. Seeds several or many in each cell,

anatropous, club-shaped, pointed, raised on a long hairy-tufted stalk, like a

coma. Embryo small, at the base of copious albumen.— Scurfy-leaved epi-

phytes. (Named for Prof Tillands of Abo.)

1. T. usneoldes, L. (Common Long Moss or Black Moss.) Stems

thread-shaped, branching, pendulous ; leaves thread-shaped
;
peduncle short,

1-flowered; flower yellow.— East Shore, Va., south to Fla., and westward;

growing on the branches of trees, forming long hanging tufts.
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Order 112. H^EMODORACE^E. (Bloodwokt Family.)

Herbs, icith fibrous roots, usualhj equitant leaves, and perfect 3 - (i-antlroas

regular ^fiotcers, tc/iich are woolly or scurfy outside ; the tube of the 6-lobed

perianth coherent icith the whole surface, or vnth merely the lower part, of

the ^-celled ovary.— Anthers introrse. Style single, sometimes 3-partible

:

the 3 stio-mas alternate with the cells of the ovarv. Capsule crowned or

enclosed by the persistent perianth, 3-celled, loculicidal, 3 - many-seeded.

Embryo small, in hard or fleshy albumen. A small family ; chiefly of the

southern hemisphere.

* Ovary wholly adherent to the calyx-tube ; style filiform ; seeds peltate, ainphitropous.

1. Lachnanthes. Stamens 3, exserted ; anthers A'ersatile. Leaves equitant.

* * Ovary free except at the base ; style 3-partible ; seeds anatroxjous.

2. liophiola. Stamens 6, on the base of the woolly 6-cleft perianth. Leaves equitant.

3. Aletris. Stamens 6, in the throat of the warty-roughened and tubular 6-toothed peri-

anth. Leaves flat, spreading.

1. LACHNANTHES, L. Red-root.

Perianth woolly outside, 6-parted down to the adherent ovary. Stamens 3,

opposite the 3 larger or inner divisions; filaments lung, exserted; anthers

linear, fixed by the middle. Style thread-like, exserted, declined. Capsule

globular. Seeds few on each fleshy placenta, flat and rounded, fixed by the

middle.— Herb, with a red fibrous perennial root, equitant sword-shaped leaves,

clustered at the base and scattered on the stem, which is hairy at the top and

terminated by a dense compound cyme of dingy yellow and loosely woolly

flowers (whence the name, from Xaxvf], wool, and avdos, blossom).

1. L. tinetoria, Ell.— Sandy swamps, near the coast, S. E. Mass., R. I.,

and N. J. to Fla. July - Sept.

2. LOPHIOLA, Ker.

Perianth densely woolly, deeply 6-cleft ; the divisions nearly equal, spread-

ing, longer than the 6 stamens, which are inserted at their base. Anthers fixed

by the base. Capsule ovate, free from the perianth except at the base, pointed

with the awl-shaped style, which finally splits into 3 divisions, one terminating

each valve. Seeds numerous, oblong, ribbed, anatropous.—A slender peren-

nial herb, with creeping rootstocks and fibrous roots, linear and nearly smooth

equitant leaves ; the stem leafless and whitened with soft matted wool toward

the summit, as also the crowded or panicled cyme. Perianth dingy yellow

inside ; the lobes naked only toward the tip, each clothed with a woolly tuft

near tbe base (wlience the name, from \o(p€7ov, a small crest).

1. L. aurea, Ker. — Boggy pine-barrens, N. J. to Fla. June- Aug.

3. ALETRIS, L. Colic-root. Star-grass,

Perianth cylindrical, not woolly, but wrinkled and rougliened outside by

thickly-set points which look like scurfy mealiness, the tube cohering below

with the base only of tlie ovary, 6-cleft at the summit. Stamens 6, inserted at

the base of tlie lobes ; filaments and anthers short, included. Style awl shaped,

3-cleft at the apex; stigmas minutely 2-lobed. Carsule ovate, encloserl in the
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rouglieiied perianth; the dehiscence, seeds, etc., nearly as in Lophiola.— Pe-

rennial and smootli steniless iierbs, very bitter, with fibrous roots, and a spread-

ing cluster of tliin and fiat lanceolate leaves ; the small flowers in a wand-like

spiked raceme, terminating a naked slender scape (2-3° high). Bracts awl-

shaped, minute. ('AAerp/s, a female slave wlio grinds corn ; the name applied

to these plants in allusion to the apparent mealiness dusted over the blossoms.)

1. A. farinosa, L. Flowers oblong-tubular, white; lobes lanceolate-

oblong.— Gra.ssy or sandy woods, Mass. to Fla., 111., and Minn. July, Aug.

2. A. aurea, Walt. Flowers bell-shaped, yellow (fewer and shorter)

;

lobes short-ovate.— Barrens, X. J. to Fla. July.

Order 113. IKIDACE^. (Iris Family.)

Herbs, tvith equitant 2-ranked leaves, and regular or irregular perfect

flowers ; the divisions of the 6-cleft petal-like perianth convolute in the bud

in 2 sets, the tube coherent tcith the ^-celled ovary, and 3 distinct or mona-

delphous stamens, alternate with the inner divisio7is of the perianth, with

extrorse anthers. — Flowers from a spathe of 2 or more leaves or bracts,

usually showy. Style single, usually 3-cleft ; stigmas 3, opposite the

cells of the ovary, or 6 by the parting of the style-branches. Capsule

3-celled, loculicidal, many-seeded. Seeds anatropous ; embryo straight

in fleshy albumen. Rootstocks, tubers, or corms mostly acrid.

* Branches of the style (or stigmas) opposite the anthers,

L Iris. Outer divisions of the perianth recurved, the inner erect ; stigmas petal-like.

# * Branches of the style alternate with the anthers. Perianth regular.

2. Neinastylis. Stem from a coated bulb. Filaments united. Style-branches 2-cleft.

3. Belamcanda. Stems from a creeping rhizome. Filaments distinct. Stigmas dilated.

4. Sisyrinchiuni. Root fibrous. Filaments united. Stigmas tliread-lilco.

1. I HIS, Tourn. Flower-de-Luce.

Perianth 6-cleft ; the tube more or less prolonged beyond the ovary ; the 3

outer divisions spreading or reflexed, the 3 inner smaller, erect. Stamens

distinct ; the oblong or linear anthers sheltered under the overarching petal-

like stigmas (or rather branches of the style, bearing the true stigma in the

form of a thin lip or plate under the apex) ; most of the style connate with

the tube of the perianth. Capsule 3- 6-aiigled, coriaceous. Seeds depressed-

flattened, usually in 2 rows in each cell. — Perennials, with sword-shaped or

grassy leaves, and large showy flowers ; ours with creeping and more or less

tuberous rootstocks. Clpis, the rainbow, anciently applied to this genus on

account of its bright and varied colors.)

* Stems leafj and rather tall (1-3° high), from thickened rootstocks, often

branching ; tube of the perianth shorter than the divisions, ivhich are beardless

and crestless, the erect inner ones (petals) much smaller than the outer.

•*- Floicers violet-blue, variegated with green, gellow or ichite, and purple-veined.

1. I. versicolor, L. (Larger Blue Flag.) Stem stout, angled on

one side ; leare>i sword-shaped (f' wide) ; ovary obtusely triangular with tlie

sides flat; flowers (2^-3' long) short-peduncled, the funnel-forni tube shorter
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than the ovary; capsule oblong, turgid, with rounded angles.— Wet places,

Newf. to Fla., west to Minn, and Ark. May, June.

2. I. prisniatica, Pursh. (Slender Blue Flag.) Stem very slender,

terete; leaves narroa-lfj linear (2-3'' wide); flowers slender-peduncled (1^-2'

long), the tube extremely short ; ovary 3-angled, each side 2-grooved ; capsule

sharply triangular. (I. Virginica, Man. ; not L.)— Marshes near the coast,

Maine to N. C. June.

I. Caroliniaxa, Watson, resembling n. 1, but with longer laxer and
greener leaves, and the very large seeds in one row in each cell, probably

occurs in S. Va.

-i- ^- Flowers copper-colored or dull reddish-broicn ; petals widelij spreading.

3. I. fulva, Ker. Stem and leaves as n. 1 ; tube of the perianth cylindri-

cal, as long as tlie 6-augled ovary; style-branches narrow. (I. cuprea, Pursh.)

— Swamps, S. 111. and Mo. to La. and Ga. May.

* * Stems low (3-6' high), from tufted and creeping slender (or here and there

tuberous-thickened) rootstocks, I - 3-flowered ; tube of the perianth long and

slender ; the violet-blue divisions nearly equal.

4. I. verna, L. (Dwarf Iris.) Leaves linear, grass-like, rather glau-

cous ; the thread-like tube of the perianth about the length of the divisions,

which are obloug-obovate and on slender claws, the outer ones slightly hairy

down the orange-yellow base, crestless : capsule obtusely triangular.— Wooded

hillsides, Lancaster Co., Penn., to S. C, west to Ky. and Ala. April.— Flow-

ers sometimes white with yellowish centre.

5. I. eristata, Ait. (Crested Dwarf Iris.) Leaves lanceolate (3-5'

long when grown) ; tliose of the spathe ovate-lanceolate, shorter than the thread-

like tube of the perianth, which is 2' long and tnuch longer than the light blue

obovate sliort-clawed divisions, the outer ones crested but beardless ; capsule

sharply triangular.— In the mountains from Md. to X. C. ; Trumbull Co.,

Ohio (fngrahau)) ; knobs of S. Ind. ]\Iay.— Flowers fragrant.

6. I. lacustris, Nutt. (Lake Dwarf Iris.) Tube of the perianth rather

shorter than the divisions (yellowish, 4- f long), dilated upward, not exceeding

the spathe; otherwise as in the last, and too near it.— Gravelly shores of

Lakes Huron and ]\Lichigan. May.

I. PseudAcorus, L., the Yellow Iris of European marshes, with very

long linear leaves and bright yellow beardless flowers, is reported as having
become established in Mass. and N. Y.

2. NEMASTYLIS, Nutt.

Perianth spreading, tlie segments similar and nearly equal. Filaments more

or less united into a tube. Style short, its slender 2-parted branches alternate

witli the anthers and exserted between them ; stigmas minute, terminal. Cap-

sule oblong or ovate, truncate, dehiscent at the summit. Seeds globose or

angled.— Stems terete, from coated bulbs, with few ])licate leaves, and few

fugacious flowers from 2-bracted spathes. (Name from vrifxa, a thread, and

<TTv\is, sti/le, for the slender style-branches.)

1. !N". geminiflora, Nutt. Stem I- 2° high; spathes 2-flowered
;
peri-

anth pale l)lue-purple, 1-2' broad, the divisions oblong-obovate ; capsule ob-

ovate, Y long.— E. Kan. to Tex-
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3. BELAM CAN DA, Adans. Blackberry-Lily.

Perianth 6-parte(l almost to the ovary; the divisions widely aud equallv
spreadini;', all nearly alike, oblong with a narrowed base, naked. Stamens
mona(lel])lious only at base ; anthers oblong. Style club-shaped, .3-cleft, the
narrow divisions tipped with a small dilated stigma. Capsule pear-shaped

;

the A ah es at length falling away, leaving the central column covered with
tlie globose black aud fleshy-coated seeds, imitating a blackberrv (whence the
popular name).— Perennial, with rootstocks, foliage, etc., of an Iris; the
branching stems (.3-4° high) loosely many-flowered; the orange-yellow peri-
anth mottled above with crimson-purple spots. (An East Indian name of
the species.)

B. Chinexsis, Adans. (Pardanthus Chinensis, ^er.) — Sparingly escaped
from gardens, Md. to S. Ind. and Mo. (Adv. from China, etc.)

4. SISYRINCHIUM, L. Blue-eyed Grass.

Perianth 6-parted ; the divisions alike, spreading. Stamens monadelphous
to the top. Stigmas thread-like. Capsule globular, 3-angled. Seeds globular.

— Low slender perennials, with fibrous roots, grassy or lanceolate leaves, mostly
branchmg 2-edged or winged stems, and fugacious umbelled-clustered small

flowers from a 2-leaved spathe. (A meaningless name, of Greek origin.)

1. S. angUStifolium, Mill. Scape (4-12' high) winged or wingless,

simple, the spathe solitarij and terminal, its outer bract more or less elongated

;

flowers delicate blue, changing to purplish (rarely white), the divisions of the

perianth more or less notched, bristle-pointed aud ciliate ; mature seeds globose,

lanje {^" broad), faintly pitted or nearlij smooth. (S. Bermudiana, var. mu-
cronatum, Graij, excl. descr.) — Moist meadows, etc., among grass ; common
everywhere. June - Aug.

2. S. aneeps, Cav. Scape (6-18' high) usually branching and bearing

2 or more peduncled spathes ; seeds more ovate, much smaller, deeplv pitted.

(S. Bermudiana, var. aneeps. Gran, excl. descr.) — Similar localities ; common

Order 114. AMARYLLIDACE^. (Amaryllis Family.)

Chiejlij bulbous and scajje-bearing herbs, not scurfy or ^coolly, ivith linear

flat root-leaves., and regular (or nearly so) and perfect 6-androus floivers,

the tube of the corolline ^-parted perianth coherent with the ^-celled ovary;

the lobes imbricated in the bud. — Anthers introrse. Style single. Cap-

sule 3-celled, several - many-seeded. Seeds anatropous or nearly so, with

a straight embryo in the axis of fleshy albumen. — An order represented

in our gardens by the Narcissus, Daffodil, Snoivdrop, etc., but with very

few indiijjenous representatives in this country. Bulbs acrid. Differs

from Liliaceae chiefly in the inferior ovary.

* Cayisule 3-valved, loculicidal ; anthers versatile ; perianth funnel-shaped; glabrous.

1. Zephyranthes. Flower naked in the throat ; the tube short or none. Bulbs coated.

2. Hymeiiocallis. Flower with a slender tube and narrow recurved lobes ; a cup-shaped
vTowii connecting the stamens. Bulbs coated.

3. Agave. Flower equally 6-cleft, persistent, no crown. Fleshy-leaved, not bulbous.

* * Capsule indehiscent ; anthers sagittate ; villous.

4. Hypoxis. Perianth 6-parted nearly down to the ovary, persistent. Bulb .?oUd.
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1. ZEPHYRANTHES, Herb.

Perianth funnel-form, from a tubular base ; the 6 divisions petal-like and

similar, spreading above; the 6 stamens inserted in its naked throat; anthers

versatile. Pod membranaceous, 3-lobed.— Leaves and low scape from a coated

bulb. Flowers solitary from a scarious simple bract. (From ^€(pvpos, a wind.

and &vQos,fower.)

1. Z. Atam&SCO, Herb. (Atamasco Lily.) Leaves bright green and

shining, very narrow, channelled, the margins acute; scape 6-12' high; pe-

duncle short ; spathe 2-cleft at the apex
;
perianth white and pink, 3' long

;

stamens and style declined.— Penn. to Va. and Fla. June.

2. HYMENOCALLIS, Salisb.

Perianth with a long and slender tube, and an equal 6-parted limb ; lobes

long and narrow, recurved ; the throat bearing a tubular or cup-shaped corol-

like delicate crown, which connects the bases of the 6 exserted stamens. An-

thers linear, versatile. Capsule thin, 2 -3-lobed; seeds usually 2 in each cell,

basal, fleshy, often like bulblets.— Scapes and leaves from a coated bulb.

Flowers white, fragrant, large and showy, sessile in an umbel-like head or

cluster, subtended by 2 or more scarious bracts. (Xame composed of vij.i\v, a

membrane, and KdWos, beaut i/.)

1. H. OCeidentalis, Kunth. Leaves strap-shaped, glaucous, 1 - U°long,

9-18" broad ; scape 3 - 6-flowered ; bracts narrow, 2' long
;
perianth-tube about

2^-4' long, the linear segments scarcely shorter; the crown 12- L5" long,

tubular below, broadly funnel-form above, the margin deltoid and entire, or

2-toothed and erose, between the white filaments, which are twice longer;

anthers yellow; style green.— Marshy banks of streams, S. 111. to N. Ga.

and Ala.— Apparently distinct from H. lacera, Salisb. (Pancratium rotatum,

Ker), of the southern coast.

3. AGAVE, L. American Aloe.

Perianth tubular-funnel-form, persistent, 6-parted ; the divisions nearly equal,

narrow. Stamens 6 ; anthers linear, versatile. Capsule coriaceous, many-

seeded. Seeds flattened.— Leaves thick and fleshy, often with cartilaginous

or spiny teeth, clustered at the base of the many-flowered scape, from a thick

fibrous-rooted crown. (Name from dyav-fi, noble,— not inappropriate as applied

to A. Ameiucana, the Century-plaxt.)

1. A. Virginica, L. (False Aloe.) Herbaceous; leaves entire or

denticulate ; scape 3 - 6° high ; flowers scattered in a loose wand-like spike,

greenish-yelloAV, fragrant, the perianth 9-12" long, its narrow tube twice

longer than the erect lobes.— Dry or rocky banks, ^Nld. and Va. to Fla., west to

S. Ind., Mo., and Tex.

4. HYPfixiS, L. Star-grass.

Perianth persistent, 6-parted, spreading ; the 3 outer divisions a little herba

ceous outside. Stamens 6 ; anthers sagittate, erect. Capsule crowned with

the withered or closed perianth, not opening by valves. Seeds globular, with

a crustaceons coat, ascending, imperfectly anatropous, the rhaphe not adherent
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quite down to the micropyle, the persistent seed-stalk thus forming a sort of

lateral beak. Radicle inferior !
— Stemless small herbs, with grassy and hairv

linear leaves and slender few-flowered scapes, from a solid bulb. (An old

name for a plant having sourish leaves, from viro^vs, suh-acid.)

1. H. erecta, L. Leaves linear, grass-like, longer than the uml)ellatelv

1 -4-flowered scape; divisions of the perianth hairy and greenish outside, yel-

low within.— Meadows and open Avoods, N. Eng. to Fla., west to Minn., E. Kan.,

and Tex.

Order 115. DIOSCOREACE^^. (Yam Family.)

Plants ivith twining stems from large tuberous roots or knotted rootstocks,

and ribbed and netted-veined petioled leaves, small dioecious G-androus and
regular Jiowers, loith the G-cleft calyx-like perianth adherent in the fertile

plant to the ^-celled ovary. Styles 3, distinct. — Ovules 1 or 2 in each cell,

anatropous. Fruit usually a membranaceous 3-angled or winged capsule.

Seeds with a minute embryo in hard albumen.

1. DIOSCOREA, Plumier. Yam.

Flowers very small, in axillary panicles or racemes. Stamens 6, at the l)ase

'^f the divisions of the 6-parted perianth. Capsule 3-celled, 3-winged, loculi-

cidally 3-valved by splitting through the winged angles. Seeds 1 or 2 in each

cell, flat, with a membranaceous wing. (Dedicated to the Greek naturalist,

Dioscorides.)

1. D. villbsa, L. (^VILD Yam-root.) Herbaceous. Stems slender, from

knotty and matted rootstocks, twining over bushes ; leaves mostly alternate,

sometimes nearly opposite or in fours, more or less downy beneath, heart-

shaped, conspicuously pointed, 9-11-ribbed; flowers pale greenish-yellow, the

sterile in drooping panicles, the fertile in drooping simple racemes; capsules

8 - 10" long.— Thickets, S. New Eng. to Fla., west to Minn., Kan., and Tex.

Order ]16. LILiAcE^. (Lily Family.)

Herbs, or rarely woody plants, with regular and symmetrical almost ahcays

Ci-androus floivers ; the perianth not glumaceous, free from the chiejly Z-

celled ovary ; the stamens one before each of its divisions or lobes (i. e. 6, in

one instance 4), ?/.'«77? 2-celled ai-ithers ; fruit a few -many-seeded pod or

berry : the sjnall embryo enclosed in copious albumen. Seeds anatropous

or am])hitropons (orthotropous in Smilax). Flowers not from a spathe,

except in Allium; the outer and inner ranks of the perianth colored

alike (or nearly ?o) and generally similar, except in Trillium.

SrBOHDKH I Smilacefe. Shrubby or rarely herbaceous, the petiole

of the 3 - 9-nerved netted-veined leaves often tendril-bearing. Flowers (in

ours) dioecious, in axillary umbels, small, with regular 6-parted deciduous

perianth. Anthers apparently 1-celled. Stigmas 3, sessile. Fruit a

3-celled berry, with 1-2 pendulous orthotropous seeds in each cell

Embryo minute in horny albumen.

1. Smilax. Cliaracters as above.
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Suborder II. Liliacefe proper. Never climbing by tendrils

Very rarely dioecious. Seeds anatropous or amphitropous.

Series A. Floral bracts scarious. Stamens perigynous on the usually

withering-persistent nerved perianth ; anthers introrse. Style undivided,

mostly persistent. Fruit a loculjcidal capsule or a berry. Leaves trans-

versely veined.

Scape from a coated bulb ; fruit capsular ; leaves linear.

-^ Flowers umbellate; segments 1-uerved
;
pedicels not jointed.

2. Allium. Perianth 6-parted. Capsule deeply lobed, often crested; cells 1-2-seeded.

Very alliaceous.

3. Notlioscorcliim. Perianth 6-parted. Seeds several in each cell. Not alliaceous.

4. Androstephium. Perianth tubular-fuunel-fonu. Filaments in the throat, united

into a crown.

t- -I- Flowers racemose, 6-parted, the segments 3 - several-nerved.

5. Cainassia. Flowers hght blue, long-racemose. Filaments filiform.

6. Ornithogalum. Flowers greenish white, sub-corymbose. Filaments dilated.

H- 4- H- FJ'^wers densely racemose ; perianth urn-shaped, 6 toothed.

7. ftluscari. Flowers deep blue, small. Stamens included.

* * Stem or scape not from a bulb, several-flowered ; capsule many-seeded.

8. Hemerocallis. Scape from a fleshy-fibrous root. Flowers few, large, yellow, tubu

lar-funnel-form; limb 6-parted. Stamens and long style declined. Seeds globose.

9. Yucca. Stem woody, leafy. Flowers white, campanulate, 6-parted. Stigmas sessile.

Seeds flat.
'

* * * Leafy stems (scape in n. 10) from running rootstocks ; fruit a berry ; leaves cordate

to lanceolate (except n. 12) ; flowers white
;
pedicels jointed.

•*- Perianth gamophyllous, 6-lobed.

10. Convallaria. Leaves sheathing the scape. Flowers racemose
;
perianth bell-shaped.

11. Polygonatum. Stem leafy. Flowers axillary ; perianth cylindrical.

-^ *- Perianth-segments distinct, small, spreading, persistent.

12. Asparagus. Stems branching, the apparent leaves thread-like. Flowers axillary.

13. Sniilacina. Stem simple, leafy. Flowers 6-parted, racemose or paniculate.

14. Maianthemuni. Stem low, 2-leaved. Flowers 4-raerous. racemose.

Series B. Floral bracts none or foliaceous. Stamens hypogynous or at

the base of the distinct segments of the deciduous perianth (persistent in

n. 23) ; anthers extrorse or dehiscent laterally. Style undivided, decid-

uous (stigmas sessile and persistent in u. 23). Fruit a loculicidal cap-

sule or a berry. Veinlets anastomosing (transverse in n. 15, 17 - 19).

* Fruit a berry ; stem or scape from a creeping rootstock ; leaves broad, alternate or radi-

cal ; flowers narrowly campanulate.

15. Streptopus. Stem leafy. Flowers axillary, on bent pedicels. Anthers sagittate.

acute ; filaments deltoid or subulate.

16. Disporum. Stem leafy. Flowers few, in terminal umbels. Anthers oblong, obtuse ;

filaments slender. Veinlets anastomosing.

17. Clintonia. Flowers umbellate on a scape, few or many.

* * Fruit a capsule.

-*- Stems leafy, from a short or creeping rootstock ; flowers few, solitary, pendulous ; cap-

sule few-seeded.

18. TJviilaria. Stem terete. Leaves perfoliate. Flowers terminal. Capsule truncate,

3-1 bed.

19. Oakesia. Stem angled. Leaves sessile. Flowers opposite the leaves. Capsule

acutely 3-winged.
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•»- *- Stem or scape from a bulb or corm ; caj^sule many-seeded,

-0. Erythroniimi. Scape from a solid bulb, with a pair of leaves. Flower solitary

Seeds angled, obovoid.

21. Liilium. Stem leafy from a scaly bulb. Seeds horizontal, flattened.

* * * Fruit a berry; stem from a tuber-like rootstock. bearing 1 or 2 whorls of leaves;

flowers terminal ; stigmas sessile.

22. Medeola. Leaves in 2 whorls. Flowers umbellate. Perianth-segments similar, col-

ored, deciduous.

23. Trilliuin. Leaves (3) in a terminal whorl. Flower solitary ; outer sepals leaf-like,

persistent.

Series C. Floral bracts green or greenish (rarely scarious), or none. Sta-

mens at the base of the distinct 1 - several-nerved persistent perianth-seg-

ments; anthers small, versatile. Styles or sessile stigmas distinct. Cap-

sule mostly septicidal. Seeds with a loose testa or appendaged. Leaves

with transverse veinlets (except in n. 24 and 25).

* Stems leafy or bracteate, from a thick tuberous rootstock ; flowers racemose ; anthers

2-celled ; stigmas linear.

24. Helonias. Leaves radical, oblanceolate. Flowers perfect. Capsule broadly oborate,

niajiy-seeded.

25. Chamselirium. Stem very leafy. Flowers dicecious. Capsule oblong, many-seeded.

2G. Xerophyllum. Stem very leafy ; leaves very narrow. Flowers perfect. Capsule

few-seeded.

* * Stems distichously equitant-leafy, from a creeping rootstock ; flowers on bracteolate ped-

icels, racemose ; anthers 2-celled : stigmas small, terminal ; seeds often appendaged.

27. Tofieldia. Bractlets 3, verticillate. Styles short. Seeds horizontal.

28. Narthecium. Bractlet linear. Stigma slightly lobed. Seeds ascending.

« * * Anthers heart- or kidney-shaped, confluently 1-celled, and peltate after opening

;

stigmas terminal ; capsule 3-beaked by the persistent styles ; seeds angled or flat-

tened and margined.

^ Stems tall, leafy, from a thick rootstock, pubescent above ; flowers polygamous, race-

mose-paniculate ; seeds flat, winged.

29. Melanthium. Sepals free from the ovary, their long claws bearing the filaments.

30. Veratrum. Sepals without claws, slightly adnate to the ovary. Leaves strongly

n rved and plicate.

t~ 4- Root mostly bulbous ; glabrous ; flowers racemose orpanicled ; seeds narrow, angled;

leaves linear.

31. Stenanthium. Sepals lanceolate, acuminate, without glands.

32. Zygadenus. Sepals oblong to ovate, glandular toward the base.

33. Amianthium. Flowers in a dense raceme. Sepals ovate-oblong, glandless, free

from the ovary. Cells of the capsule widely divergent, 1 - 2-seeded.

1. SMI LAX, Tourn. Greenbrier. Cat-brier.

Flowers dioecious in umbels or axillary peduncles, small, greenish or yellow-

ish, regular, the perianth-segments distinct, deciduous. Filaments linear, in-

serted on the very base, the introrse anthers linear or oblong, fixed by the base,

apparently 1-celled. Ovary of fertile flowers 3-celled (1-celled, with single

stigma, in n. 11) ; stigmas thick and spreading, almost sessile; ovules 1 or 2

in each cell, pendulous, orthotropous ; fruit a small berry.— Shrubby or rarely

herbaceous, usually climbing or supported by a pair of tendrils on the petiole

of the ribbed and netted-veined simple leaves. (The ancient Greek name, of

obscure meaning.)
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§ 1. Stems herbaceous, not prick! ij ; flowers corrion-scented ; ovules 2 in each cell

;

leaves membranous, mucronate-tipped ; berries bluish-black with a bloom.

1. S. herbacea, L. (Carriox-Flower.) Stem climblng,3-15° high;

leaves ovate or rounded, mostli/ heart-shaped or truncate at base, abruptly acute

to short-acuminate, 7-9-nerved, smooth; petioles -^-1' long; peduncles elon-

gated (3-4' long, or sometimes even 6-8' and mucli longer than the leaves),

20 - 40-flowered ; seeds 6.— Moist meadows and river-banks: common, from

the Atlantic to Minn., Mo., and Tex. June. Very variable.—Var. pulver-

ULENTA, Gray, has the leaves more or less soft-downy beneath.

2. S. tamnifolia, Michx. Stem upright or climbing; leaves mostli/ 5

nerved, smooth, broadly ovate to lanceolate, truncate or cordate at base, ab-

ruptly acute to acuminate, some of them hastate with broad rounded lobes ;

peduncles longer than the petioles ; berry smaller, 2 - 3-seeded.— Pine-barrens,

N. J. to S. C.

3. S. ecirrhata, Watson. Erect, ^-3° high, without tendrils (or only the

uppermost petioles tendril-bearing), glabrous ; lower leaves reduced to narrow

scale-like bracts, the rest thin, 5 - 7-nerved, broadly ovate-elliptical to roundish,

acute, mostly cordate at base, 2 - .5' long, sometimes verticillate, sparsely pu-

bescent beneath; peduncles about equalling the petioles (1 -2y long), on the

lower part of the stem; umbels 10 -20-flowered; berry 3-seeded. — Md. to

S. C, west to Mich, and Mo. May, June.

§ 2. Steins woody, often prickly ; ovules solitary ; glabrous throughout.

* Leaves ovate or roundish, etc., most ofthem rounded or heart-shaped at base, and

5 - 9-nerved, the three middle nerves or ribs stronger and more conspicuous.

•i- Peduncles shorter or scarcely longer than the petioles (2 - &"), flattened ; leaves

thickish, green both sides.

4. S. TValteri, Pursh. Stem low, somewhat angled, prickly near the base

or unarmed ; leaves ovate to ovate-lanceolate or oblong, somewhat heart-shaped or

rounded at base (3-4' long) ; berries coral-red.— Pine barrens, N. J. to Pla.

5. S. rotundifolia, L. (Common Greenbrier. Horse-brier.) Stem

armed with scattered prickles, as well as the terete branches ; branchlets more

or less 4-angular ; leaves ovate or round-ovate, often broader than long, slightly

heart-shaped, abruptly short-pointed (2-3' long); berries blue-black, with a

bloom.— Moist thickets, N. Eng. to Ga., Avest to Minn, and Tex. Very vari-

able, passing into var. quadraxgulXris, Gray, which has branches, and espe-

cially branchlets, 4-angular, and is more common west.

•i- •»- Peduncle longer than but seldom tivice the length of the short petiole, flat

iened ; leaves tardily deciduous or partly persistent ; berries black, with a 1)1oom.

6. S. glauca, Walt. Terete branches and somewhat 4-angular branchlets

armed with scattered stout prickles, or naked ; leaves ovate, rarely subcordate,

glaucous beneath and sometimes also above, as well as the branclilets when young
(about 2' long), abruptly mucronate, the edges smooth and naked. — Dry
thickets, E. Mass. to Fla., west to S. Ind., Mo., and Tex.

7. S. bona-nOX, L. Branches and the angular (often square) branchlets

sparsely armed with short rigid prickles; leaves varying from round-heart-

shaped and slightly contracted above the dilated base to fiddle-shaped and hal-

berd-shaped or 3-lobed, green and shining both sides, cuspidate-pointed, the
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margins often somewhat bristly-ciliate or spinulose. (S. tamuoides, Man.;

])r()l)iiljly not L.) — Thickets; Nantucket, Mass. (Z.. L. Dame); N. J. to FLa.,

west to 111., Mo., and Tex.

-I- -I- <- Peduncle 2-4 times the lenr/th of the petiole; leaves ample (3-5' lonf/),

thin or thinnish, green both sides; berries black; stem terete and branddets

nearlfi so.

8. S. hispida, Muhl. Rootstock cylindrical, elongated ; stem (climhing

high) helow densely beset with long and weak blackish bristl// prickles, the floW'

ering branchlets mostly naked; leaves ovate and the larger heart-shaped,

pointed, slightly rough-margined, membranaceous and deciduous ; peduncles

H-2' long; sepals lanceolate, almost 3" long.— Moist thickets, Conn, to Va.,

west to Minn, and Tex. June.

9. S. Pseudo-China, L. Rootstock tuberous ; stems and branches un-

armed, or with A'ery few weak prickles ; leaves ovate-heart-shaped, or on the

branchlets ovate-oblong, cuspidate-pointed, often rough-ciliate, becoming firm

in texture; peduncles flat (2-3' long).— Dry or sandy soil, N.J. to Fla.,

west to S. Ind. and Mo. July.

* * Leaves varijing from oblong-lanceolate to linear, narrowed at base into a short

petiole, 3-5-nei'ved, shining above, paler or glaucous beneath, man;/ without

tendrils; peduncles short, seldom exceeding the petioles, terete; the und)els

sometimes panicled ; branches terete, unarmed.

10. S. lanceolata, L. Leaves thinnish, rather deciduous, ovate-lanceo-

late or lance-oblong ; stigmas 3 ; berries dull red.— Kich woods and margins

of swamps, Va. to Fla., west to Ark. and Tex. June.

11. S. laurifolia, L. Leaves thick and coriaceous, evergreen, yaryingivom

oblong-lanceolate to linear (2^-5' long) ; stigmas solitarg and ovarg l-celled

;

berries black when ripe, 1-seeded, maturing in the second year.— Pine-barrens,

N. J. to Fla., west to Ark. and La. July, Aug.

2. ALLIUM, L. Onion. Garlic.

Perianth of 6 entirely colored sepals, which are distinct, or united at the very

base, 1-nerved, often becoming dry and scarious and more or less jjersistent;

the 6 filaments awl-shaped or dilated at base. Style persistent, but jointed upon

the very short axis of the ovary, thread-like ; stigma simple. Capsule lobed,

loculicidal, 3-valved, with 1-2 ovoid-kidney-sliaped amphitropous or campylo-

tropous black seeds in each cell.— Strong-scented and pungent steraless herbs
;

the leaves and scape from a coated bulb ; flowers in a simple umbel, some of

them frequently changed to bulblets; spathe scarious, 1-2-valved. (The

ancient Latin name of the Garlic.)

§ 1. Bulbs cespitose, narrowly oblong and crowning a rhizome ; coats membranous.

* Leaves (2 or 3) elliptic-lanceolate ; ovules solitarij in each cell.

1. A. tricoccum, Ait. (Wild Leek.) Scape naked (4- 1 2' high from

clustered pointed bulbs, 2' long), bearing an erect many-flowered umbel ; leaves

5-9' long, 1 - 2' wide ; sepals oblong (greenish white), equalling the nearly

distinct filaments ; capsule strongly 3-lobed.— Rich Avoods, W. N. Fng. to Minn,

and Iowa, south in the mountains to N. C. Leaves appearing in early spring

and dying before the flowers are developed.
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* * Leaves linear ; ovules a pair in each cell.

2. A. Schoenoprasum, L. (Chives.) Scape naked or leafy at base

{6-12' high), bearing a globular capitate umbel of many rose-purple flowers;

sepals lanceolate, pointed, longer than the simple downwardly dilated filaments

;

leaves awl-sJiaped, hollow; capsule not crested.— From X. Brunswick and the

Great Lakes to the Pacific. (Eu., Asia.)

•3. A. cernuum, Roth. (Wild Onion.) Scape naked, angular {^-2°

high), nodding at the apex, bearing a loose or drooping few - man >i-flowered

umbel; leaves linear, flattened, sharpi ij keeled (1° long); sepals oblong-ovate,

acute (rose-color), shorter than the slender filaments and style; capsule 6-

crested.— In the Alleghanies to S. C, west to Minn., Mo., Tex., and westward.

§ 2. Bulbs mostlji solitary , not rhizomatous ; coats often fibrous ; leaves narrowly

linear, flat or channelled (terete in A. viueale).

4. A. Stellatum, Fras. Scape terete (6-18' high), slender, bearing an

erect umbel; bulb-coats membranous; sepals broad , acute ; stamens and style

exserted ; capsule prominently ^-crested. — Rocky slopes, Minn, to W. 111. and

Mo., and westward.

5. A. reticulatum, Fraser. Scape 3 - 8' high ; bulbs densely and coarsely

fibrous-coated ; spathe 2-valved; umbel rarely bulbiferous; sepals ovate- to

narrowly lanceolate, thin and lax in fruit, a third longer than the stamens ; cap-

sule crested.— Sask. to Iowa and N. Mex.

6. A. Nuttallii, Watson. Scape 4-6' high, from a very fibrous-coated

bulb; spathe usually 3-valved ; sepals usually broader, rather rigid in fruit;

capsule not crested.— Central Kan. to Tex., and westward.

7. A. Canadense, Kalm. (Wild Garlic.) Scape 1° high or more;

bulb-coats somewhat fibrous ; umbel densely bulbiferous or few-flowered ; sepals

narrowly lanceolate, obtusish, equalling or exceeding the stamens ; capsule not

crested.— Moist meadows, N. Eng. to Minn., south to the Gulf. May, June.

A. vineXle, L. (Field Garlic.) Scape slender, clothed with the sheath-

ing bases of the leaves below the middle (1-3"^ high) ; leaves terete and hollow,

slender, channelled above; umbel often densely bulbiferous ; filaments much di-

lated, the alternate ones cuspidate on each side of the anther.— Moist meadows
and fields ; a vile weed eastward. June. (Nat. from p]u.)

3. NOTHOSCORDUM, Kunth.

Flowers greenish • or yellowish white. Capsule oblong-obovate, somewhat

lobed, obtuse, with the style obscurely jointed on the summit ; cells several-

ovuled and -seeded. Filaments filiform, distinct, adnate at base. Bulb tuni-

cated, not alliaceous. Otherwise as in Allium. (Name from v'jOos, false, and

(TKopZiov, garlic.)

1. N. striatum, Kunth. Scape 1° high or less; bulb small, often bulbi-

ferous at base ; leaves narrowly linear ; flowers few, on slender pedicels, the

segments narrowly oblong, 4-6" long; ovules 4-7 in each cell. (Allium

striatum, Jacq.) — Prairies and open woods, Va. to Ind., Neb., and southward.

4. ANDROSTEPHIUM, Torr.

Perianth funnel-form, the cylindrical tube equalling the somewhat spreading

limb or shorter; segments 1-nerved. Stamens 6, in one row upon tlie throat;
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the filaments united to form an erect tubular crown, with bifid lobes alternate

with the oblong versatile anthers. Capsule sessile, subglobose-triquetrous,

beaked by the stout persistent style ; seeds large, few to several in each cell.

— Scape and linear leaves from a membranous- or fibrous-coated corm
;
pale

lilac flowers umbellate
;
pedicels not jointed ; involucral bracts several. (Name

from av-qp, for staiiieii, and arifpos, crown, referring to the stamineal crown.)

1. A. viol^ceum, Torr. Scape 2 - 6' high ; flowers 8- 12'' long or more,

usually exceeding the stout pedicels, the tube nearly as long as the limb ; crown

scarcely shorter than the limb.— Kan. to Tex.

5. CAMAS SI A, Lindl.

Perianth of 6 colored {blue or purple) spreading sepals, 3 - 7-nerved, slightly

irregular, mostly deciduous ; the 6 filiform filaments at their base. Style thread-

like, the base persistent. Capsule oblong or obovate, 3-angled, loculicidal, 3-

valved, with several black roundish seeds in each cell.— Scape and linear leaves

from a coated bulb ; the flowers in a simple raceme, mostly bracted, on jointed

pedicels. (From the native Indian name quamash or camass.)

1. C. Fraseri, Torr. (Eastern Camass. Wild Hyacixth.) Scape

1° high or more; leaves keeled; raceme elongated; bracts longer than the

pedicels; sepals pale blue, 3-nerved, 4-7" long; capsule acutely triangular-

globose. (Scilla Fraseri, Grai/.) — Rich ground, W. Fenn. to Minn, and

E. Kan., and iu the mountains to Ga.

6. ORNITHOGALUM, Tourn. Star-of-Bethlehem.

Perianth of 6 colored (white) spreading 3 -7-nerved sepals. Filaments 6,

flattened-awl-shaped. Style 3-sided ; stigma 3-angled. Capsule membranous,
roundish-angular, with few dark and roundish seeds iu each cell, loculicidal.

— Scape and linear channelled leaves from a coated bulb. Flowers corymbed,
bracted

;
pedicels not jointed. (An ancient whimsical name from opvis, a bird,

and yd\a, milk.)

O. umbellAtum, L. Scape 4-9' high ; flowers 5-8, on long and spread
ing pedicels ; sepals green in the middle on the outside.— Escaped from gar-

dens. (Xat. from Eu.)

O. xtJTAXs, L. Scape 1° liigh or more ; flowers 5 or 6, large (1' long), nod-

ding on very short pedicels; filaments very broad.— Rarely escaped from
gardens; Penn. (Adv. from Eu.)

7, MUSCARI, Tourn. Grape-Hyacinth.

Perianth globular or ovoid, minutely 6-toothed (blue). Stamens 6, included

;

anthers short, iutrorse. Style short. Capsule loculicidal, with 2 black angular
seeds in each cell.— Leaves and scape (in early spring) from a coated bulb ; the

small flowers in a dense raceme, sometimes musk-scented (whence tlie name).

M. BOTRYoiDES, Mill. Lcavcs linear, 3-4" broad ; flowers globular (1-
1-|" long), deep blue, appearing like minute grapes.— Escaped from gardens
into copses and feuce-ruws. (Adv. from Eu.)

M. racem6sum. Mill. Leaves 1 - 1^" broad; flowers oblong-urceolate, 2-
2^" long, deep blue, fragrant.— Rare escape, Md. and Penn. (Adv. from Eu.)

8. HEMEROCALLIS, L. Dav-Lily.

Perianth funnel-form, lily -like ; the short tube enclosing the ovary, the

spreading limb 6-parted ; the 6 stamens inserted on its throat. Anthers as in
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Lilium, but introrse. Filaments and style long and thread-like, declined and
ascending; stigma simple. Capsule (at first rather fleshy) 3-angled, loculi-

cidally 3-valved, with several black spherical seeds in each cell.— IShowy per-

ennials, with fleshy-fibrous roots; the long and linear keeled leaves 2-ranked
at the base of the tall scapes, which bear at the summit several bracted and
large yellow flowers ; these collapse and decay after expanding for a single

day (whence the name, from r]ix4pa, a daij, and KoiWos, beauty.)

H, FULVA, L. (Common Day-Lily.) Inner divisions (petals) of the tawny
orange perianth wavy and obtuse.— Koadsides, escaped from gardens. (Adv.
from Eu.)

9. YUCCA, L. Bear-Grass. Spanish Bayonet.

Perianth of 6 petal-like (white or greenish) oval or oblong and acute flat

sepals, withering-persistent, the 3 inner broader, longer than the 6 stamens.

Stigmas 3, sessile. Capsule oblong, somewhat 6-sided, 3-celled, or imperfectly

6-celled by a partition from the back, fleshy, at length loculicidally 3-valved

from the apex. Seeds very many in each cell, flattened.— Stems woody, either

very short or rising into thick and columnar palm-like trunks, bearing per-

sistent rigid linear or sword-shaped leaves, and an often ample compound pan-

icle or branched raceme of showy flowers. (The native Haytian name for the

root of the Cassava-plant.)

1. Y. angustifolia, Pursh. Caudex none or very short ; leaves straight

very stiff and pungent, ^-2° long by 1 -6" wide, filiferous on the margin; ra-

ceme mostly simple, nearly sessile (1-4° long); flowers 1^-2^' wide; stigmas

green, shorter than the ovary; capsule 6-sided (3' long); seeds 5-6" broad.

— S. Dak. to Iowa, Kan, , and N. Mex. May, June.

2. Y. filamentosa, L. (Adam's Needle.) Caudex 1° high or less,

from a running rootstock ; leaves numerous, coriaceous, more or less tapering

to a short point, rough on the back, 1^-2° long by 1-3' wide, filiferous on

the margin; panicle pyramidal, densely flowered, on a stout bracteate scape, 4-
9° high; flowers large; stigmas pale, elongated; capsule \Y long; seeds 3"

broad.— Near the coast, Md. to Fla. and La. July. Very variable.

10. C O N VA L LAR I A, L. Lily of the Valley.

Perianth bell-shaped (white), 6-lobed, deciduous; the lobes recurved. Sta-

mens 6, included, inserted on the base of the perianth ; anthers introrse. Ovary

3-celled, tapering into a stout style ; stigma triangular. Ovules 4 - 6 in each

cell. Berry few-seeded (red).— A low perennial herb, glabrous, steraless, with

slender running rootstocks, sending up from a scaly-sheathing bud 2 oblong

leaves, with their long sheathing petioles enrolled one within the other so as

to appear like a stalk, and an angled scape bearing a one-sided raceme of pretty

and sweet-scented nodding flowers. (Altered from Lilium convallium, the

popular name.)

I . C. maj alls, L.— High mountains of Va. to S. C. Apparently identical

with the European Lily of the Valley of the gardens.

11. POLYGONATUM, Tourn. Solomon's Seal.

Perianth cylindrical-oblong, 6-lobed at the summit ; the 6 stamens inserted

on or above the middle of the tube, included ; anthers introrse. Ovary 3-celled.
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with 2-6 ovules in each cell; style slender, deciduous by a joint; stigma ob-

tuse or capitate, obscurely 3-lobed. Berry globular, black or blue; the cells

1-2-seeded. — Perennial herbs, with simple erect or curving stems, from

creeping thick and knotted rootstocks, naked below, above bearing nearly

sessile or half-clasping nerved leaves, and axillary nodding greenish flowers

;

pedicels jointed near the flower. (The ancient name, composed of iroXvs, many,

and y6vv, knee, alluding to the numerous joints of the rootstock and stem.)—
Ours are alternate-leaved species, the stem terete or scarcely angled when

fresh.

1= P. biflorum, Ell. (Smaller Solomon's Seal.) Glabrous, except

the ovate-oblong or lance-oblong nearltj sessile leaves, which are commonly

minutely pubescent as well as pale or glaucous underneath ; stem slender (1 -3°

high); peduncles 1-3- but mostly 2-flowered ; perianth 4-6" long; ^/awen^s

papillose-roughened , inserted toward the summit of the perianth.— Wooded
hillsides, N. Brunswick to Fla., west to Minn., E. Kan., and Tex.

2. P. giganteum, Dietrich. (Great S.) Glabrous throughout; stem

stout and mostly tall (2-7° high), terete; leaves ovate, partly clasping (3-8'

long), or the upper oblong and nearly sessile, many-nerved; peduncles several-

(2 - S-) Jloivered
,
jointed below the flower ; flowers 5 - 9" long

; filaments smooth

and naked, or nearly so, inserted on the middle of the tube.— Meadows and

river-banks, X. Eng. to Ya., west to the Rocky Mts. June.

12. ASPARAGUS, Tourn. Asparagus.

Perianth 6-parted, spreading above ; the 6 stamens on its base ; anthers
introrse. vStyle short ; stigma 3-lobed. Berry spherical, 3-celled ; the cells

2-seeded.— Perennials, with much-branched stems from thick and matted
rootstocks, and small greenish-yellow axillary flowers on jointed pedicels.

The narrow, commonly thread-like, so-called leaves are really branchlets,

acting as leaves, clustered in the axils of little scales which are the true leaves.

(The ancient Greek name.)

A. officixXlis, L. (Garden Asparagus.) Herbaceous, tall, bushy-
branched ; leaves thread-like. — A frequent escape from gardens. June.
(Adv. from Eu.)

13. SM IL A C IN A, Desf. False Solomon's Seal.

Perianth 6-parted, spreading, withering-persistent (white). Stamens 6, in-

serted at the base of the divisions; filaments slender, anthers short, introrse.

Ovary 3-celled, with 2 ovules in each cell ; style short and thick, stigma ob-

scurely 3-lobed. Berry globular, 1 -2-seeded.— Perennial herbs, with simple

stems from creeping or thickish rootstocks, alternate nerved mostly sessile

leaves, and white, sometimes fragrant flowers in a terminal and simple or

compound raceme. (Name a diminutive of Smilax, to which, however, these

plants bear little resemblance.)

* Flowers on very short pedicels in a terminal racemose panicle ; stamens exceed-

ing the small (1" lonj) segments; ovules collateral ; rootstock stout, Jieshy.

1. S. racemosa, Desf. (False Spikenard.) Minutely downy (1-3°

high) ; leaves numerous, oblong or oval-lanceolate, taper-pointed, ciliate, ab-

ruptly somewhat petioled ; berries pale red, speckled with purple, aromatic.—
Moist conses, N. Brunswick to S. C, west to Minn., E. Kan. and Ark.
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* * Floivers larger {2 -^'^ long), on soUtari) pedicels in a simple feiv-JloLcered

raceme; stamens included; ovules not collateral ; rootstock rather slender.

2 S. Stellata, Desf. Plant (1° high or less) nearly glabrous, or the 7-

12 oblong-lanceolate leaves minutely downy beneath when young, slightly

clasping; raceme sessile or nearly so; berries blackish.— Moist banks, Lab.

to N. J., west to E. Kan., Minn., and westward. (Eu.)

3. S. trilolia, Desf. Glabrous, dwarf (2-6' high) ; leaves 3 (sometimes

2 or 4), oblong, tapering to a sheathing base; raceme peduncled; berries red

— Cold bogs, Lab. to N. Eng., west to Mich, and Miu. (Sib.)

14. MAIANTHEMUM, Wigg.

Perianth 4-parted, with as many stamens. Ovary 2-celled ; stigma 2-lobed.

Otherwise as in Smilacina.— Flowers solitary or fascicled, in a simple raceme

upon a low 2-3-leaved stem. Leaves ovate- to lanceolate-cordate. (Name

from Mains, May, and &ude/j.ov, ajlower.)

1. M. Canadense, Desf. Pubescent or glabrous (3-5' high); leaves

lanceolate to ovate, cordate at base with a very narrow sinus, sessile or very

shortly petioled
;
perianth-segments 1" long. (Smilacina bifolia, var. Cana-

densis, Grag.)— Moist woods, Lab. to N. C, west to Minn, and Iowa. May.

15. STREP TO PUS, Michx. Twisted-Stalk.

Perianth recurved-spreading from a bell-shaped base, deciduous ; the 6 dis-

tinct sepals lanceolate, acute, the 3 inner keeled. Anthers arrow-shaped, ex-

trorse, fixed near the base to the short flattened filaments, tapering above to

a slender entire or 2-cleft point. Ovary with many ovules in each cell ; style

and sometimes the stigmas one. Berry red, roundish-ovoid, many-seeded.

—

Herbs, with rather stout stems from a creeping rootstock, forking and diver-

gent branches, ovate and taper-pointed rounded-clasping membranaceous

leaves, and small (extra-) axillary flowers, either solitary or in pairs, on

slender thread-like peduncles, Avhich are abruptly bent or contorted near the

middle (whence the name, from aTpeirTos, twisted, and Trovs,foot or stalk).

1. S. amplexifolius, DC. Stem 2-3° high, glabrous; leaves verg

smooth^ glaucous underneath, strongly clasping
; floioer greenish-white (4 - 6"

long) on a long abruptly bent peduncle; anthers tapering to a slender entire

poini"; stigma entire, truncate.— Cold moist woods, N. Eng. to N. Minn., south

to Ohio, Penn., and in the mountains to N. C. June. (Eu.)

2. S. roseUS, Michx. Lower leaves green both sides, Jinely ciliate, and tht

branches sparingly beset with short bristly hairs
;
^oit^er rose-purple (3-4*

long), more than half the length of the slightly bent peduncle ; anthers 2-

horned ; stigma 3-clpff.— Cold damp woods, N. Eng. to N. Minn., and south

in the mountains to Ga. May.

16. DISPORUM, Salisb.

Perianth narrowly bell-shaped, the 6 sepals lanceolate or linear, deciduous.

Filaments thread-like, much longer than the linear-oblong blunt anthers,

which are fixed by a point above the base and extrorse. Ovary with 2 ovules

(in our species) suspended from the summit of each cell ; style one ; stigmas
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short, recurved-spreading, or sometimes united into one ! Eerry ovoid or ob-

long, pointed, 3 - 6-seeded, red.— Downy low herbs, with creeping rootstocks,

erect stems sparingly branched above, with closely sessile ovate thin and

transversely veined leaves, and greenish-yellow drooping flowers, on slender

terminal peduncles, solitary or few in an umbel. (Name from Sis, double, and

(TTTopd, seed, in allusion to the 2 ovules in each cell.)

1. D. lanuginOsum, Benth. & Hook. Leaves ovate-oblong, taper-

pointed, rounded or slightly heart-shaped at base, closely sessile, downy be-

neath; flowers solitary or in pairs; sepals lineai'-lanceolate, taper-pointed (^

long), soon spreading, twice the length of the stamens, greenish ; style smooth

;

stigmas 3. (Prosartes lanuginosa, Don.) — Rich woods, western X. Y. to Va.

and Ga., west to Ky. and Tenn. May.

17. CLlNTOlSriA, Raf.

Perianth of G separate sepals, bell-:;haped, lily-like, deciduous ; the 6 sta-

mens inserted at their base. Filaments long and thread-like ; anthers linear

or oblong, extrorsely fixed by a point above the base, the cells opening down
the / 'argins. Ovar}^ ovoid-oblong, 2 -S-cellcd ; style long; stigmas 2 or 3, or

in o rs united into one. Berry few - many-seeded.— Short-stemmed peren-

nials, with slender creeping rootstocks, bearing a naked peduncle sheathed at

the base by the stalks of 2-4 large oblong or oval ciliate leaves; flowers

rather large, umbelled, rarely single. (Dedicated to i)e Witt Clinton.)

1. C. borealis, Raf. Scape and leaves 5-8' long; umbel 3-6-flowered

;

perianth greenish-yellow, somewhat downy outside (3-4" long) ; berrv ovoid,

blue; ovules 20 or more. — Cold moist woods, Lab. to N. C, west to Minn.

2. C. umbell^ta, Torr. Flowers half the size of the last, white, speckled

with green or purplish dots; umbel 7nani/-Jlowered ; berry globular, black;

ovules 2 in each cell.— Rich woods, in the Alleghanies from N. Y. to Ga.

18. UVULARIA, L. Belwort.

Perianth narrowly bell-shaped, lily-like, deciduous; the 6 distinct sepals

opatulate-lanceolate, acuminate, obtusely gibbous at base, with a deep honev-

bearing groove within bordered on each side by a callus-like ridge. Stamens
much shorter, barely adherent to their base ; anthers linear, much longer than

the filaments, adnate and cxtrorse, but the long narrow cells opening laterallv.

Style deeply 3-cleft ; the divisions stigmatic along the inner side. Capsule

truncate, coriaceous, 3-lobed, loculicidal at the summit. Seeds few in each

cell, obovoid, with a thin white aril.— Stems rather low, terete, from a short

srootstock with fleshy roots, naked or scaly at base, forking above, bearing

oblong perfoliate flat and membranaceous leaves with smooth margins, and
yellowish drooping flowers, in spring, solitary on terminal peduncles. (Name
"from the flowers hanging like the uvula, or palate.")

1. U. perfoliata, L. Glaucous throughout, i- H° high, with 1-3 leaves

below the fork; leaves glabrous, oblong- to ovate-lanceolate, acute; perianth-

segments granular-pubescent within (8-1 6'' long) ; stamens shorter than the styles ;

tip of the connective acuminate; cells of the capsule with 2 dorsal rido-es and
2-beaked at the apex.— Rich woods, N. Eng. to the Dakotas, and southward.
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2. U. grandifl6ra, Smith. Yellowish-green, not glaucous ; stem naked

or with a single leaf below the fork ; leaves ivhitish-pubeseent beneath, usuall}

somewhat acuminate; perianth-segments smooth within or nearly so (12-18"

long); stamens exceeding the styles, obtusely tipped; capsule obtusely lobed

(U. flava, Smith.)— Rich woods, Canada to Ga., west to Minn, and Mo.

19. OAKESIA, Watson.

Flowers resembling those of Uvularia, but the segments obtuse or acutish,

carinatelv gibbous and without ridges within. Capsule membranous, ellipti-

cal, acutish at each end or shortly stipitate, triquetrous and acutely winged,

very tardily dehiscent. Seeds globose, with a very tumid spongy rhaphe.—
Stem acutely angled, from a slender creeping rootstock, with sessile clasping

leaves scabrous on the margin, and 1 or 2 flowers terminal on slender pedun-

cles but soon appearing opposite to the leaves by the growth of the branches.

(Dedicated to William Oakes.)

1. O. sessilifolia, Watson. Leaves lance-oblong, acute at each end,

pale, glaucous beneath, sessile or partly clasping; sepals 7 - 12'^ long; anthers

obtuse ; capsule short-stipitate, 6-10" long. (Uvularia sessilifolia, L.)— Low

woods, N. Brunswick to Fla., west to Minn., Neb. and Ark.

2. O. puberula, Watson. Slightly puberulent ; leaves bright green both

sides and shining, oval, mostly rounded at base, with rougher edges ; styles

separate to near the base, not exceeding the acute anthers ; capsule not stipi-

tate, 10- 12" long. (Uvularia puberula, Michx.) — Mountains, Va. to S. C.

20. ERYTHRONIUM, L. Dog's-tooth Violet.

Perianth lily-like, of 6 distinct lanceolate sepals, recurved or spreading

above, deciduous, the 3 inner usually with a callous tooth on each side of the

erect ^aase, and a groove in the middle. Filaments 6, awl-shaped ; anthers

oblong-linear, continuing erect. Style elongated. Capsule obovate, con-

tracted at base, 3-valved, loculicidal. Seeds rather numerous, ovoid, with a

loose membranaceous tip.— Nearly stemless herbs, with two smooth and

shining flat leaves tapering into petioles and sheathing the base of the com-

monly one-flowered scape, rising from a deep solid-scaly bulb. Flowers rather

large, nodding, in spring. (The Greek name for the purple-flowered Euro-

pean species, from ipvOpos, red.)

1. E. Americanum., Ker. (Yellow- Adder's-toxgue.) Scape 6-9''

high ; leaves elliptical-lanceolate, pale green, mottled with purplish and whit-

ish and commonly minutely dotted; perianth light yelloic, often spotted near

the base (10-20" long) ; style club-shaped; stigmas united.— Eicli ground,

N. Brunswick to Fla., west to Minn, and Ark.

2. E. albidum, Kutt. (White Dog's-tooth Violet.) Leaves ellip-

tical-lanceolate, less or not at all spotted
;
perianth pinkish-ivhite ; inner

divisions toothless ; style more slender except at the apex, bearing 3 short

spreading stigmas.— TJich ground, N. Y. to N. J., west to ;Minn. and Kan.

3. E. propiillans, Gray. Offshoot arising fr-om the stem, near the middle ;

leaves smaller and more acuminate
;
Jloicers bright rose-co/o?-, yellowish at base

(6'^ long) ; stijle slender; stigmas united.— In rich soil, ]Minn. and Out.
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21. LfLIUM, L. Lily.

Perianth funnel-form or bell-shaped, colored, of 6 distinct sepals, spreading

or recurved above, with a honey-bearing furrow at the base, deciduous ; the 6

stamens somewhat adhering to their bases. Anthers linear, extrorsely at-

taclied near the middle to the tapering apex of the long filament, which is at

first included, at length versatile ; the cells dehiscent by a lateral or slightly

\ntrorse line. Style elongated, somewhat club-shaped ; stigma 3-lobed. Cap-

sule oblong, containing numerous flat and horizontal (depressed) soft-coated

seeds densely, packed in 2 rows in each cell. Bulbs scaly, producing simple

stems, with numerous alternate-scattered or Avhorled narrow sessile leaves,

and from one to several large and showy flowers ; in summer. (The classical

Latin name, from the Greek \elpiov.)

* Floicers erect, the sepals narrowed below into elates; bulbs not rhizomatous.

1. L. Philadelphicum, L. (Wild Orange-red Lilt. Wood Lily.)

Stem 2-3° high; leaves linear-lanceolate, whorled or scattered; flowers (2-4'

long) 1-3, open-bell-shaped, reddish-orange spotted with purplish inside; the

lanceolate sepals not recurved at the summit; bulb of thick fleshy jointed

scales. — Dry or sandy ground, N. Eng. to N. C, west to Minn, and Mo.

2. L. Catesbsei, Walt. (Southern Red Lily.) Leaves linear-lan-

ceolate, scattered ; flower solitary, open-bell-shaped, the long-clawed sepals wavy

on the margin and recurved at the summit, scarlet, spotted with dark purple

and yellow inside ; bulb-scales thin, narrow and leaf-bearing.— Pine-barrens,

N. C. to Fla., west to Ky. and Mo.

* « Flowers nodding, the sepals sessile; bulbs rhizomatous.

3. L. SUperbum, L. (Turk's-cap Lily.) Stem 3-7*^ high; lower

leaves whorled, lanceolate, pointed, 3-nerved, smooth; flowers (3' long) often

many (3-20 or 40) in a pyramidal raceme; sepals strongly revolute , hx'\ght

orange, with numerous dark purple spots inside. — Rich low grounds, N.

Brunswick to Ga., west to Minn, and Mo.

4. L. Canaddnse, L. (Wild Yellow Lily.) Stem 2-7° high ; leaves

remotely ichorled, lanceolate, strongly 3-nerved, the margins and nerves rough

;

flowers few (2-3' long), long-peduncled, oblong-bell-shaped, the sepals re-

ciirved-spreading above, yellow or orange, usually spotted with brown.— Moist

meadows and bogs, N. Brunswick to Ga., west to ]Minn. and Mo.

5. L. Grayi, Watson. Stems 2-3° high ; leaves in whorls of 4 - 8, lan-

ceolate, acute or slightly acuminate, smooth
;
flowers 1 or 2, nearly horizon-

tal, the sepals (H-2i' long) but little spreading above the rather broad base,

rather abruptly acute, deep reddish orange, thickly spotted within.— Peaks

of Otter, Va., and southward in the mountains to N. C.

L. tigrixum, Ker. (Tiger Lily.) Tall, pubescent above; leaves scat-

tered, narrowly lanceolate, dark green, 5-7-nerved, the upper axils bulbifer-

ous; flowers large, resembling those of L. superbum. — An escape from
gardens. (Adv. from E. Asia.)

22. M E D E O L A, Gronor. Indian Cucumber-root.

Perianth recurved, the 3 sepals and 3 petals oblong and alike (pale greenish-

yellow), deciduous. Stamens 6 ; anthers shorter than the slender filaments,

oblong, extrorsely attached above the base, but the line of dehiscence of the
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closely contiguous parallel cells lateral or slightly introrse. Stigmas, or styles,

Btigmatic down the upper side, recurved-diverging from the globose ovary,

long and thread-form, deciduous. Berry globose (dark purple), 3-celled, few-

seeded.—A perennial herb, with a simple slender stem (1-3° high, clothet.

with flocculent and deciduous wool), rising from a horizontal and tuberous

white rootstock (which has the taste of cucumber), bearing near the middle a

whorl of 5 - 9 oboA-ate-lanceolate and pointed, sessile, lightly parallel-ribbed

and netted-veiny, thin leaves; also another of 3 (rarely 4 or 5) much smaller

ovate ones at the top, subtending a sessile umbel of small recurved flowers.

(Named after the sorceress Medea, for its supposed great medicinal virtues.)

1 . M. Virginiana, L.— Rich damp woods, N. Eng. to Minn., Ind., and

southward. June.

23. TRILLIUM, L Wake Robin. Birthroot.

Sepals 3, lanceolate, spreading, herbaceous, persistent. Petals 3, larger,

withering in age. Stamens 6 ; anthers linear, on short filaments, adnate, usu-

ally introrse; the cells opening down the margins. Stigmas sessile, awl-

shaped or slender, spreading or recurved above, persistent, stigmatic down the

inner side. Ovary 3 - 6-angled, Berry ovate, usually 6-angled or -winged,

3-celled (purple or red). Seeds ovate, horizontal, several in each cell.— Low
perennial herbs, with a stout and simple stem rising from a short and prae-

morse tuber-like rootstock, naked, bearing at the summit a whorl of 3 ample,

commonly broadly ovate, more or less ribbed but netted-veined leaves, and a

terminal large flower; in spring. (Name from triplum, triple; all the parts

being in threes.) — Monstrosities are not rare with the calyx and sometimes

petals changed to leaves, or the parts of the flower increased in number.

* Ovary and fruit 6-angled and more or less winged.

•«- Flower sessile ; the very broad connective produced beyond the anther-cells.

1. T. Sessile, L. Leaves sessile, ovate or rhomboidal, acute, often blotched

or spotted ; sepals spreading ; sessile petals erect-spreading, narrowly lanceo-

late or oblanceolate, dark and dull purple, varying to greenish , fruit glo-

bose, 6" long.— Moist woods, Penn. to Fla., west to Minn, and Ark.

2. T. recurvatlim, Beck. Leaves contracted at the base into a petiole,

ovate, oblong, or obovate ; sepals reflexed ; petals pointed, the base narrowed into

a claiv, oblong-lanceolate to -ovate, dark purple ; fruit ovate, strongly winged

above, 9" long.— Rich woods, Ohio and Ind. to Minn, and Ark.

H- H- Flower pedicelled ; connective narrow, not produced ; leaves subsessile,

++ Pedicel longer than the flower ; filament shorter than the anther.

3. T. erectum, L. Leaves very broadly rhombic (2|-6' wide), shortly

acuminate; pedicel (1-3' long) usually more or less inclined or declinate;

petals ovate to lanceolate (9 - 18" long), brown-purple or often white or green-

ish or pinkish ; stamens equalling or exceeding the stout distinct spreading or

recurved stigmas; fruit ovate, V long, reddish.— Rich woods, N. Scotia to

N. C, Avest to ]\Iinn. and Mo. Flowers ill-scented.

4. T. grandiflorum, Salisb. Leaves less broadly rhombic-ovate (l J
-4'

wide)
;
pedicel erect or ascending

;
petals oblanceolate, often broadly so (1 J- 2^'

long), white turning rose-color or marked with green; stamens with stout
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filaments (persistently green about the fruit) and anthers, exceeding the veri)

slender erector snberect and someiuhat coherent stir/nuts; fruit globose, ^-l'
long.— Rich woods, Yt. to N. C, west to Minn, and Mo.

++ '-i- Pedicel short, recurved or strongly declinate; Jilaments slender, about

equalling the anther.

5. T. e6rnuum, L. Leaves very broadly rhombic-ovate (2-4' broad);

petals white or pink, ovate- to oblong-lanceolate (6- \2" long), wavy, recurved-

spreading; stamens with short anthers, shorter than the stout recurved dis-

tinct stigmas ; fruit ovate.— Moist woods, N. Eng. to Minn., south to Ga.

and Mo.

* * Ovary and fruit 3-lobed or angled, not winged ; Jilaments slender, about

equalling the anthers ; pedicel erect or inclined ; leaves petiolate.

6. T. nivale, Riddell. (Dwarf White T.) Small (2-4' high); leaves

oval or ovate, obtuse (1-2' long); petals oblong, obtuse (6-15" long), ichite,

scarcely wavy, spreading from an erect base, equalling the peduncle ; st}les

long and slender ; fruit depressed globose, with 3 rounded lobes, 3 - 4" long.

— Rich woods, W. Penn. and Ky. to Minn, and Iowa.

7. T. erythroc^rpum, Michx. (Painted T.) Leaves ovate, taper-

pointed; petals ovate or ovcd-lanceolate, pointed, wavy, widely spreading, white

painted with purple stripes at the base, shorter than the peduncle; fruit broad-

ovate, obtuse, 7 - 9" long.— Cold damp woods and bogs, N. Brunswick to Ga..

west to Wise, and Mo.

24. HELONIAS, L.

Flowers perfect. Perianth of 6 spatulate-oblong purple sepals, persistent,

several-nerved, glandless, turning green, shorter than the thread-like filaments.

Anthers 2-celled, roundish-oval, blue, extror.se. Styles revolute, stigmatic

down the inner side, deciduous. Capsule obcordately 3-lobed, loculicidally

3-valved ; the valves divergently 2-lobed. Seeds many in each cell, linear, with

a tapering appendage at both ends.— A smooth perennial, with many oblong-

spatulate or oblanceolate evergreen flat leaves, from a tuberous rootstock, pro-

ducing in early spring a stout hollow sparsely bracteate scape (1-2° high),

sheathed Avith broad bracts at the base, and terminated by a simple and short

dense raceme. Bracts obsolete
;
pedicels shorter than the flowers. (Name

probably from e'Aos, a swamp, the place of growth.)

1- H. bullata, L.— Wet places, Penn. and N. J. to Va. ; rare and local.

25. CHAMiELIRIUM, Willd. Devil's-Bit.

Flowers dioecious. Perianth of 6 spatulate-linear (white) spreading l-nerved

sepals, withering-persistent. Filaments and (white) anthers, as in Helonias;

fertile flowers with rudimentary stamens. Styles linear-club-shaped, stig-

matic along the inner side. Capsule ovoid-oblong, not lobed, of a thin tex-

ture, loculicidally 3-valved from the apex, many-seeded. Seeds linear-oldong,

winged at each end.— Smooth herb, with a wand-like stem from a (bitter)

thick and abrupt tuberous rootstock, terminated by a long wand-like spiked

raceme (4-12' long) of small bractless flowers; fertile plant more leafv than

the staminate. Leaves flat, lanceolate, the lowest spatulate, tapering into ^
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petiole. (Name formed of x«i"°^j ^'^ ^^^ ground, and Ketpiov, lily, the genus

having been founded on a dwarf undeveloped specimen.)

1. C. Carolinianum, Willd. (Blazing-Star.) Stem 1 -4° high. (C.

luteum, Gray.) — Low grounds, N. Eng. to Ga., west to Neb. and Ark. June.

26. XEROPHYLLUM, Michx.

Flowers perfect. Perianth widely spreading ; sepals petal-like (white), oval

distinct, without glands or claws, 5 - 7-nerved, at length withering, about the

length of the awl-shaped filaments. Anthers 2-celled, short, extrorse. Style;

thread-like, stigmatic down the inner side, persistent. Capsule globular

3-lobed, obtuse (small), loculicidal ; the valves bearing the partitions. Seeds

2 in each cell, collateral, 3-augled, not margined.— Herb Avith the stem simple,

1-4° high, from a thick tuberous rootstock, bearing a simple dense bracteate

raceme of showy flowers, and thickly beset with needle-shaped leaves, the

upper reduced to bristle-like bracts ; those from the root very many in a dense

tuft, reclined, a foot long or more, \" wide below, rough on the margin, re-

markably dry and rigid. (Name from |7jpos, arid, and (pvXKov, leaf.)

1. X. setifolium, Michx. Stem 1 - 4° high. (X. asphodeloides, Ai<«.)

— Pine-barrens, N. J. to Ga. June.

27. TOFIELDIA, Hudson. False Asphodel.

Flowers perfect, usually with a little 3-bracted involucre underneath. Perl

anth more or less spreading, persistent ; the sepals (white or greenish) con-

cave, oblong or obovate, without claws, 3-nerved. Filaments awl-shaped

;

anthers short, innate or somcAvhat introrse, 2-celled. Styles awl-shaped

;

stigmas terminal. Capsule 3-angular, 3-partible or septicidal ; cells many-

seeded. Seeds oblong, horizontal.— Slender perennials, mostly tufted, with

short or creeping rhizomes, and simple stems leafy only at the base, bearing

small flowers in a close raceme or spike. Leaves 2-ranked, equitant, linear,

grass-like. (Named for 3/?-. Tofield, an English botanist of the last century.)

* Glabrous ; pedicels solitary, in a short raceme or head ; seeds not appendaged.

1. T. pallistris, Hudson. Scape leafless or nearly so (2-6' high), slen

der, bearing a globular or oblong head or short raceme of whitish flowers-,

leaves tufted, A-H'' long.— L. Superior, and northward. (Eu.)

* * Stem and inflorescence pubescent ; pedicelsfascicled in threes ; seeds caudate

2. T. glutinosa, Willd. Stem (6-16' high) and pedicels xerj glutinous

with dark glands ; leaves broadly linear, short; perianth not becoming rigid;

capsule thin ; seeds with a contorted tail at each end.— Moist grounds, INIaine

to Minn., and northward ; also south in the Alleghanies. June.

3. T. pilbens, Ait. Stem (1-3° high) and pedicels roughened icith mi-

nute glands ; leaves longer and narrower
;
perianth rigid about the firm cap-

sule ; seeds with a short white appendage at each end.— Pine-barrens, N. J.

to Fla. and Ala. July.

28. NARTHECIUM, Moehring. Bog-Asphodel.

Sepals 6, linear-lanceolate, yellowish, persistent. Filaments 6, woolly ; an-

thers linear, introrse. Caj)sule cylindrical-ol)long, attenuate upward and bearing
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the sli2:htly lobed sessile stigma, loculicidal, many-seeded. Seeds ascending,

appendaged at each end with a long bristle-form tail.— Rootstock creeping,

bearing linear equitant leaves, and a simple stem or scape, terminated by a

simple dense bracteate raceme
;
pedicels bearing a linear bractlet. (Name an

anagram of Aiithcricum, from avdepiKos, supposed to have been the Asphodel.)

1. N. Amerieanum, Ker. Stem 1° high or more; leaves V wide,

7-9-nerved; raceme dense (1-2' long); perianth-segments narrowly linear

(2-2|" long), scarcely exceeding the stamens. (N. ossifragum, var. Ameri-

eanum, Gray,)— Sandy bogs, pine-barrens of N. J, June, July.

29. MELANTHIUM, Linn.

Flowers monoeciously polygamous. Perianth of 6 separate and free widely

spreading somewhat heart-shaped or oblong and halberd-shaped or oblanceolate

sepals, raised on slender claws, cream-colored or greenish, tlie base marked with

2 approximate or confluent glands, or glaudless, turning greenish brown and

persistent. Filaments shoi'ter than the sepals, adhering to their claws often to

near the summit, persistent. Anthers heart-shaped or kidney-shaped, couflu-

ently 1-celled, shield-shaped after opening, extrorse. Styles 3, awl-shaped,

diverging, tipped with simple stigmas. Capsule ovoid-conical, 3-lobed, of 3

inflated membranaceous carpels united in the axis, separating when ripe, and

splitting down the inner edge, several-seeded. Seeds flat, broadly winged.

—

Stems tall and leafy, from a thick rootstock, roughish-downy above, as well as

the open and ample pyramidal panicle (composed chiefly of simple racemes),

the terminal part mostly fertile. Leaves linear to oblanceolate or oval, not

plaited. (Name composed of ^ueAas, black, and &vdos,Jlou'er, from the darker

color which the persistent perianth assumes after blossoming.)

* Sepals icith a conspicuous doulJe-f/land at the summit of the claw.

1. M. Virginicum, L. (Binch-flower.) Stem 3-5° high, leafy,

rather slender; leaves linear (4-10" wide); sepals flat, ovate to oblong or

slightly hastate (2|-4" long) ; capsule 6" long; seeds 10 in each cell, 2-3"

long.— Wet meadows, X. Eng. to N. C, west to IMinn. and Tex.

2. M. latifolium, Desrouss. Leaves more oblanceolate, often 2' broad

;

sepals undulate (2-3" long), the very narrow claw nearly equalling the orbicu-

lar or ovate blade ; capsule 6 - 8" long ; styles more slender ; seeds 4 - 8 in each

cell, 3-4" long. (M. racemosum, Michx.) — W. Conn, to S. C.

* * Sepa/s oblanceolate, without glands.

3. M. parviflorum, Watson. Stem rather slender (2 - S*^ high), spar-

ingly leafy, naked above; leaves oval to oblanceolate (2-4' wide), on long

petioles; sepals 2-3" long, oblanceolate or spatulate, those of the sterile flow-

ers on claws ; stamens very short ; capsule 6" long ; seeds 4 - 6 in each cell, 4"

long. ( Veratrum parviflorum, Michx.) — In the Alleghauies, Va. to S. C.

30. VERATRUM, Tourn. False Hellebore.

Flowers monoeciously polygamous. Perianth of 6 spreading and separate

obovate-oblong (greenish or brownish) sepals, more or less contracted at the

base (but not clawed), nearly free from the ovary, not gland-bearing. Fila-

ments free from the sepals and shorter than they, recurving. Anthers, pistils,
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fruit, etc., nearly as in Melanthium.— Somewhat pubescen perennials, witli

simple stems from a thickened base producing coarse fibrous roots (very poison-

ous), 3-ranked, plaited and strongly veined leaves, and racemed-pauicled dull

or dingy flowers , in summer. (Name from vere, truly, and ater, black.)

1. V. viridG, Ait. (American White Hellebore. Indian Poke.)

Stem stout, vertj leafy to the top (2-7° high); leaves broadly oval, pointed,

sheath-clasping; panicle pyramidal, the dense spike-like racemes spreading:

perianth yellowish-green, modeva.te\y spreading, the segments ciliate-serndate

;

ovary glabrous ; capsule many-seeded.— Swamps and low grounds, common.

2. V. W^OOdii, Robbins. Stem slender, sparingly leafy (2 - 5° high) ; leaves

oblanceolate, only the lowest sheathing; panicle very narrow ; perianth greenish-

purple, ivith entire segments ; ovary tomentose, soon glabrate ; capsule few-seeded.

— Woods and hilly barrens, S. Ind. to Mo.

31. STENANTHIUM, Gray.

Flowers polygamous. Perianth spreading ; the sepals narrowly lanceolate,

tapering to a point from the broader base, where they are united and coherent

with the base of the ovary, not gland-bearing, persistent, much longer than the

short stamens. Anthers, capsules, etc., nearly as in Veratrum. Seeds nearly

Avingless.— Smooth, with a wand-like leafy stem from a bulbous base, long and

grass-like conduplicate-keeled leaves, and numerous small flowers in compound

racemes, forming a long terminal panicle; in summer. (Name composed of

arevSs, narrow, and avQos, flower, from the slender sepals and panicles.)

1. S. angUStifblium, Gray. Stem leafy (3 - 4° high), very slender ; leaves

2 - 3" broad ; panicle elongated, nearly simple, very open, with slender flexuous

branches ; flowers nearly sessile or the fertile on short pedicels ; sepals linear-

lanceolate (white), 2 - 3" long ; capsule strongly reflexed, narrowly oblong-ovate,

with spreading beaks.— In the Alleghanies from Va. to S. C.

2. S. robustum, Watson. Resembling the Jast ; stem stout, leafy, erect

(3 - 5° high) ; leaves 4-10" broad ; panicle or raceme often 2° long, frequently

compound with numerous slender branches ; sepals (white or green) 3 - 4" long

;

capsule erect, ovate, with recurved beaks.— Peun. to S. C., Ohio and Tenn.

32. ZYGADENUS, Michx.

Flowers perfect or polygamous. Perianth withering-persistent, spreading

;

the petal-like oblong or ovate sepals 1 - 2-glandular near the more or less nar

rowed but not unguiculate base, which is either free, or united and coherent

with the base of the ovary Stamens free from the sepals and about their length.

Anthers, styles, and capsule nearly as in ]Melantliium. Seeds angled, rarely

at all margined.— Very smooth and somewhat glaucous perennials, with simple

stems from creeping rootstocks or coated bulbs, linear leaves, and rather large

panicled greenish-white flowers ; in summer. (Name composed of Cvy6s, a yoke,

and dSTjj/, (I <j'(ind, the glands being sometimes in pairs.)

* Glands on the perianth conspicuous.

1- Rootstork creeping ; glands 2, orbicidar, above the broad claw.

1 Z. glaberrimus, Michx. Stems l - 3° high ; leaves grass-like, chan-

nelled, conspicuously nerved, elongated, tapering to a point
;
panicle pyramidal,



PONTEDERIACE^. (PICKEREL-WEED FAMILY.) 535

many-flowered; flowers perfect ; sepals nearly free (Y long), ovate, becoming

Jance-ovate, with a short claw.— Grassy low grounds, Va. to Fla. and Ala.

••- ••- Root bulbous; glands covering the base of the sepals.

2. Z. elegans, Pursh. Stem 1-3^ high; leaves flat, carinate; raceme

simple or sparujgly branched and few-flowered ; bracts ovate-lanceolate ; base

of the perianth coherent with the base of the ovary, the thin ovate or obovate

sepals marked with a large obcordate gland, the inner abruptly contracted to a
broad claw. (Z. glaucus, Nutt.)— N. Eng. to N. 111., Minn., and westward.

3. Z. Nuttallii, Gray. Like the last ; raceme rather densely flowered,

with narrow bracts
;
perianth free ; sepals with an ill-defined gland at base, not

at all clawed ; seeds larger (3" long).— Kan. to Tex. and Col.

* * Glands o/the perianth obscure; perianth small, rotate ; bulb somewhatJibrous.

4. Z. leimanthoides, Gray. Stem l - 4° high, slender ; leaves narrowly

linear; flowers small (4" in diameter) and numerous, in a few crowded panicled

racemes ; only a yellowish spot on the contracted base of the divisions of the

free perianth.— Low grounds, pine-barrens of N. J., to Ga.

33. AMIANTHIUM, Gray. Fly-Poison.

Flowers perfect. Perianth widely spreading ; the distinct and free petal-like

(white) sepals oval or obovate, without claws or glands, persistent. Filaments

capillary, equalling or exceeding the perianth. Anthers, capsules, etc., nearly as

in Melanthiura. Styles thread-like. Seeds wingless, oblong or linear, with a loose

coat, 1 -4 in eacn cell.— Glabrous, with simple stems from a bulbous base or

coated bulb, scape-like, few-leaved, terminated by a simple dense raceme of hand

some flowers, turning greenish with age. Leaves linear, keeled, grass-like.

(From oLfiiavros, unspotted, and &vBos, flower ; a name formed with more regard

to euphony than to good construction, alluding to the glandless perianth.)

1. A. muscaetoxicum, Gray. (Fly-Poisox.) Leaves broad/// linear,

elongated, o])tuse (^ - 1' wide) ; raceme simple ; capsule abruptly 3-horned ; seeds

oblong, with a fleshy red coat.— Open woods, N. J. to Fla., west to Ky. and

Ark. June, July.

Order 117. PONTEDERlACE^. (Pickerel-weed Family.)

Aquatic herbs, with perfect more or less irregular floivers from a spathe ;

the petcd-like 6-merous perianth free from the 3-celled ovary ; the 3 or 6

mostly unequal or dissimilar stamens inserted in its throat. — Perianth Avitli

(the 6 divisions colored alike, imbricated in 2 rows in the bud, the whole

together sometimes revolute-coiled after flowering, then withering away,

or the base thickened-persistent and enclosing; the fruit. Anthers in-

trorse. Ovules anatropous. Style 1 ; stigma 3-lobed or 6-toothed. Fruit

a perfectly or incompletely 3-celled many-seeded capsule, or a 1 -celled

1-seeded utricle. Embryo slender, in floury albumen.

1. Pontederia. Spike many-flowered. Perianth 2-lipped, its fleshy persistent base en-

closing the 1-seeded utricle. Stamens 6.

2. Heteranthera. Spathe 1 - few-flowered. Perianth salver-sliaped. Stamens 3. Cap
sule maiu'-seeded.
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1, PONTEDERIA, L. Pickerel-weed.

Perianth funnel-form, 2-lipped ; the 3 upper divisions united to form the 3-

lobed upper lip ; the 3 lower spreading, and their claws, which form the lower

part of the curving tube, more or less separate or separable to the base ; after

flowering the tube is revolute-coiled from the apex downward, and its fleshy-

thickened persistent base encloses the fruit. Stamens 6 ; the 3 anterior long-

exserted ; the 3 posterior (often sterile or imperfect) Avith very short filaments,

unequally inserted lower down ; antliers versatile, oval, blue. Ovary 3-celled;

two of the cells empty, the other with a single suspended ovule. Utricle 1-

celled, filled with the single seed.— Stout herbs, growing in shallow water,

with thick creeping rootstocks, producing erect loug-petioled mostly heart-

shaped leaves, and a 1-leaved stem, bearing a spike of violet-blue ephemeral

flowers. Root-leaves with a sheathing stipule within the petiole. (Dedicated

to Pontedera, Professor at Padua at the beginning of the last century.)

1. P. cordata, L. Leaves arrow-heart-shaped, blunt, or sometimes tri-

angular-elongated and tapering and scarcely cordate (var. axgustif6lia,

Torr.) ; spike dense, from a spathe-like bract ; upper lobe of perianth marked

with a pair of yellow spots (rarely all white) ; calyx-tube in fruit crested with

6 toothed ridges.— N. Scotia to Fla., west to Minn, and Tex. July - Sept.

2. HETERANTHERA, Ruiz & Pav. Mud-Plantain.

Perianth salver-form with a slender tube ; the limb somewhat equally 6-

parted, ephemeral. Stamens 3, in the throat, usually unequal ; anthers erect.

Capsule 1 -celled or incompletely 3-celled by intrusion of the placentae, many-

seeded.— Creeping, floating or submerged low herbs, in mud or shallow water,

with a 1 - few-flowered spathe bursting from the sheathing side or base of a

petiole. (Name from erepa, different, and dvOrjpd, anther.)

* Stamens unequal; 2 posterior Jilamenls with ovate yellow anthers ; the other

longer, with a larger oblong or sagittate greenish anther ; capsule incompletely

3-celled ; leaves rounded, long-petioled ; creeping orfloating plants.

1. H. reniformis, Ruiz & Pav. Leaves round-kidney-shaped to cordate

and acute ; spathe 3 - 5-flowered ; flowers white or pale blue.— Conn, to N. J.,

west to 111. and E. Kan., and southward. (S. Am.)

2. H. lirQOSa, Vahl. Leaves oblong or lance-oblong, obtuse at both ends

;

spathe 1 -flowered; flowers larger, blue.— Va. to ]Mo. and La. (S. Am.)

* * Stamens alike, with sagittate anthers; capsule l-celled, with 3 parietal pla-

centm; leaves linear, translucent, sessile; submerged grass-like herbs, with

only the flowers reaching the surface.

3. H. graminea, Vahl. The slender branching stems clothed witli

leaves and bearing a terminal 1-flowered spathe (becoming lateral); flowers

small, pale yellow, with a very long thread-like tube. (Schollera graminifolia,

Willd.)—!^. Eng. to N. C, west to Minn, and E. Kan.

Order 118. XYRIDACE^. (Yellow-eyed-grass Family.)

Rush-like herbs, with equitant leaves sheathing the base of a naked scape,

which is terminated by a head of perfect 3-androus flowers, with extrorse



MAYACE^. (mAYACA FAMILY.

J

587

anthers^ gtumaceous calyx, and a regular colored corolla ; the S-valved

viosdy l-celled capsule cordain'mg several or many orthotropous seeds with

a minute embryo at the apex offleshy cdbumen.

1. XYRIS, Gronov. Yellow-eyed Grass.

Flowers single in the axils of coriaceous scale-like bracts, which are densely

imbricated in a head. Sepals 3 ; the 2 lateral glume-like, boat-shaped or keeled

and persistent ; the anterior one larger and membranaceous, enwrapping the

2orolla in the bud and deciduous with it. Petals 3, with claws, which cohere

more or less. Fertile stamens 3, with linear anthers, inserted on the claws of

the petals, alternating with 3 sterile filaments, which are cleft and in our spe-

cies plumose or bearded at the apex. Style 3-cleft. Capsule oblong, free, 1-

celled, with 3 parietal more or less projecting placentee, 3-valved, many-seeded.

— Flowers yellow, produced all summer. Ours^ apparently all perennials.

(Ht/p/s, a name of some plant with 2-edged leaves, from ^vpov, a razor.)

\. X. flexuosa, ^luhl. Scape slender (10-16' high), barely flattened at

the summit, often from a bulbous base, very smooth, mucli longer than the

narrowly linear leaves, both commonly twisted with age ; head roundish-ovoid

(3-4" long) ; lateral sepals oblong-lanceolate, ^??e/^ cdiate-scarious on the nar-

row wmgless keel, usually with a minute bearded tuft at the apex, shorter than

the bract.— Sandy or peaty bogs, ]Mass. to Fla., west to Minn, and Mo.

Var. pusilla, Gray. Small and very slender, seldom twisted, 2-9' high,

the base not bulbous; head 2-3" long.— White Mts. to Penn., west to L.

Superior.

2. X. torta, Smith. Scape terete, with one sharp edge, slender, 9-20'

high, from a dark bulbous base, and with the linear-Jiltform rigid leaves be-

coming spirally twisted ; head ovoid, becoming spindle-shaped, or oblong and

acute (5 -9" long); sepals exceeding the bract; latend sepals icinged on the

keel andfringed above the middle.— Pine barrens, in dry sand, N. J. to Fla.,

Tex. and Ark.

3. X. Caroliniana, Walt. Scape flattish, 1-angled below, 2-edged at the

summit, smooth, ^-2° high, the base hardly bulbous; leaves linear-sicord-

shaped,flat, 2-4" broad; head globular-ovoid (5-7" long) ; lateral sepals ob-

scurely laceratefringed above on the winged keel, rather shorter than the bract.

— Sandy swamps, near the coast, Mass. to Fla.

4. X. fimbriata, Ell. Scape somewhat angled, 2-edged above, rough

(2° high), rather longer than the linear-sword-shaped or strap-shaped leaves,

the base not bulbous; head oblong-ovate (6-10" long) ; lateral sepals lanceo-

late-linear, nearly twice the length of the bract, above the middle conspicuously

fringed on the wing-margined keel, and even plumose at the summit.— Pine-bar-

rens, N. J. to Fla. and Tex.

Order 119. MAYACE^. (Mayaca Family.)

Moss-like aquatic plants, densely leafy, with narroioly-linear sessile pel-

lucid leaves, axillary naked peduncles terminated by a solitary perfect 3-

androus flower, herbaceous ccdyx, white corolla^ and a 3-valved l-celled

several-seeded capsule.
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1. MAYACA, Aublet.

The only genus. Perianth persistent, of 3 herbaceous lanceolate sepal*!,

and 3 obovate petals. Stamens alternate with the petals. Ovary with 3 pari-

etal few-ovuled placentae ; style filiform ; stigma simple.— Creeping or float-

ing in shallow water ; the leaves 1-nerved, entire, notched at the apex ; the

peduncle solitary, sheathed at base. (An aboriginal name.)

1. M. Michauxii, Schott & Endl. Peduncles not much exceeding the

leaves, nodding in fruit.— Va. to Fla. and Tex.

Order 120. COMMELINACE^. (Spiderwort Family.)

Herbs, ivith fibrous or sometimes thickened roots, jointed and often branch-

ing leafy stems, and chiefly perfect and 6-androus, often irregularflowers,

with the perianth free from the 2 - S-celled ovary, and having a distinct

calyx and corolla ; viz., 3 persistent commonly herbaceous sepals, and

3 petals, ephemeral, decaying or deciduous. Stamens hypogynous, some

of them often sterile; anthers with 2 separated cells. Style 1; stigma

undivided. Capsule 2 - 3-celled, 2 - 3-valved, loculicidal, 3 - several-

seeded. Seeds ortbotropous. Embryo small, pulley-shaped, partly sunk

in a shallow depression at the apex of the albumen. Leaves ovate,

lanceolate or linear, parallel-veined, flat, sheathed at base ; the upper-

most often dissimilar and forming a kind of spathe. — Chiefly tropical.

"i. Commelina. Cj'me sessile within a cordate or connate bract (spathe). Petals uu

equal. Perfect stamens 3 ; filaments naked.

2. Tratlescantia. Bracts leaf-like or small and scarious. Petals equal. Perfect stamens

6 ; filamente bearded.

1. COMMELINA, Dill. Day-flower.

Flowers irregular. Sepals somewhat colored, unequal ; the 2 lateral partly

United by their contiguous margins. Two lateral petals rounded or kidney-

shaped, on long claws, the odd one smaller. Stamens unequal, 3 of them fer-

tile, one of which is bent inward ; 3 of them sterile and smaller, with imperfect

cross-shaped anthers ; filaments naked. Capsule 3-celled, two of the cells 2-

seeded, the other 1-seeded or abortive.— Stems branching, often procumbent

and rooting at the joints. Leaves contracted at base into sheathing petioles

;

the floral one heart-shaped and clasping, folded together or hooded, forming

a spathe enclosing the flowers, which expand for a single morning and are

recurved on their pedicel before and afterwards. Petals blue. Flowering all

summer. Ours all with perennial roots, or propagating by striking root from

the joints. (Dedicated to the early Dutch botanists J. and G. Commelin.)

* Ventral cells 2-ovuled {usually 2-seeded), the dorsal l-ovuled.

1. C. nudiflora, L. Slender and creeping, glabrous; leaves lanceolate,

small (1 - 2' long) ; spathe cordate, acute, ivith margins not united : seeds re-

ticulated. (C. Cayennensis, Richard.)— Alluvial banks, Del. to Fla., west to

Ind., Mo. and Tex
2. C. hirtella, Vahl. Stout, erect (2-4° high) ; leaves large, lanceolate,

the sheaths brown-bearded ; spathes crowded, with margins united • seeds smooth
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(C. erecta, Gray, Man., not L.) — Eiver-))anks, Penn. to Fla., west to Mo.

and Tex.

* * C(Us\-nimled,\-see(led ; seeds smooth ; spathe cucidlate ; roots suh-tuherous.

3. C. erdcta, L. Slender, often low; leaves linear; cells all dehiscent.—
Penu. to Fla.

4. C. Virginica, L. Slender, usually tall; leaves lanceolate to linear;

dorsal cell in dehiscent, scabrous.— Damp rich woods and banks, southern N. Y„

to Fla., west to Mich., Iowa, and Mo.

2. TRADESCANTIA, L. Spiderw^ort.

Flowers regular. Sepals herbaceous. Petals all alike, ovate, sessile. Sta

mens all fertile ; filaments bearded. Capsule 2 - 3-celled, the cells 1 - 2-seeded.

— Perennials. Stems mucilaginous, mostly upright, nearly simple, leafy.

Leaves keeled. Flowers ephemeral, in umbelled clusters, axillary and ter-

minal, produced through the summer; floral leaves nearly like the others.

(Named fur the elder Tradescant, gardener to Charles the First of England.)

* Umbels terminal or sometimes lateral, sessile, subtended bi/ I or 2 leaf-like

bracts ; leaves linear to narrowly lanceolate ; flowers blue.

1. T. Virginica, L. (Common Spiderwort.) Roots fleshy-fibrous,

smooth or only slightly villous, more or less glaucous, often tall and slender

and with linear leaves, rather rarely with 1 or 2 long lateral peduncles , bracts

usuallv a pair.— Rich ground, N. Y. to Fla., west to Minn., Tex., and the

Rocky Mts. Very variable. — Var. vill6sa, AVatson. Often dwarf, more or

less villous throughout as well as pubescent. Mississippi valley and Gulf

States.— Var. flexu6sa, Watson. Stout and dark green, with large linear-

lanceoiate pubescent leaves, the stem usually flexuous, and with several short

lateral branches or sessile axillary heads. (T flexuosa, Raf) — Ohio to Ky
and Ga. T. pilosa, Lehm., is an intermediate form.

* * Umbel pedunculate, subtended by small subscarious bracts ; flowers small,

rose-color.

2. T. rosea, Vent. Small, slender (6- 10' high), smooth, erect from a

running rootstock ; leaves very narrowly linear, grass-like.— Sandy woods,

Md. to Fla., west to Ky. and Mo.

Order 121. JUNCACE^. (Rush Family.)

Grass-like or rush-like herbs, with small /loivers, a regular and liypogynous

persistent perianth of Q similar glumaceous sepals, 6 or rarely 3 stamens with

2-celled anthers, a single short style, ?> filiform hairy stigmas, and an ovary

either ^-celled or 1-celled with 3 parietal placejitce, forming a. loculicidal

3-valved capside. Seeds anatropons, with a minute embryo enclosed at the

base of the fleshy albumen.— Flowers liliaceous in structure, but sedge-

like in aspect and texture.

1. Juncus. Capsule 3-oelled (or imperfectly so), many-seeded. Plants never hairy, ni

moist grninid or water.

2. Liuzula. Capsule 1-celled, 3-seeded. Plants often liairy, in dry ground.
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1. JUNCUS, Tourn. Rush. Bog-Rush.

Capsule many-seeded, 3-celled, or 1 -celled by the placentae not reaching the

axis. Stamens when 3 opposite the 3 outer sepals.— Chiefly perennials, and

in wet soil or water, with pitliy or hollow and simple (rarely branching) stems,

and panicled or clustered small (greenish or brownish) flowers, chiefly in sum-

mer. Plant never hairy. (The classical name, from jungo, to join, alluding

to the use of the stems for bands.)

§ 1. Ste7ns leafless and scape-like,from matted running rootstocks, sheathed at

base,' the sheaths sometimes bearing terete knotless leaves like the scape;

flowers in sessile apparenthj lateral panicles, the involucral leaf being similar

to and continuing the scape.— Juncus proper.

« Flowers solitary on the pedicels or ultimate ramiflcations ofthe panicle.

•*- Sheaths at base of the stem leafless.

•*-* Stamens 3.

1. J. efiftlSUS, L. (Common or Soft Rush.) Scape soft and pliant (2

-

4° high) ; inner sheaths awned
;
panicle diffusely much branched, many-flow-

ered ; flowers small {\^" long), greenish ; sepals lanceolate, very acute, as long

as the narrow triangular-obovate retuse and pointless greenish-brown capsule

;

anthers as long as the filaments; style very short; seeds small (about |"

long), with short pale points.— Marshy ground, very common. (Eu.)—Var.

coxGLOMERATus, Eugelm. Scape more distinctly striate; panicle closely

crowded; capsule short-pointed. In sphagnous swamps.

•** -** Stamens 6.

2. J. filif6rmis, L. Scape very slender ( 1 - 2° high)
,
pliant

;
panicle few-

flowered, almost simple; flowers 1^" long; sepals lanceolate, the inner a little

shorter and less acute, longer than the broadly ovate obtuse but mucronate

greenish capsule ; anthers shorter than the filaments ; style very short ; seed

(less than j' long) short-pointed at both ends, indistinctly reticulated.— N.

Eng. to Mich., Xeb., and northward. (Eu.)

3. J. Smithii, Engelm. Scape rather slender (2 -3° high)
;
panicle few.

flowered, nearly simple ; flowers brown (1;^" long); outer sepals lanceolate,

acute, the inner a little shorter, obtusish, shorter than the broadly ovate rather

triangular acute deep chestnut-brown capsule ; anthers as long as the filaments

;

style short ; seeds large (^" long or more), obtuse, short-appendaged at both

ends, many-ribbed and reticulated. — Sphagnous swamps, on Broad Mt. and

in Lebanon Co., Penn.

4. J. Balticus, Dethard, var. littorMis, Engelm. Scape rigid (2-3°

high); panitie loose; flowers larger (2" long), chestnut-brown with green;

sepals ovate-xanceolate, the outer sharp-pointed, the inner obtusish, as long as

the elliptical rather triangular obtuse and mucronate deep brown capsule ; an-

thers much longer than the broad filaments ; style about the length of the

ovary; seeds rather large (^" long or more), nearly obtuse, delicately ribbed

and cross-lined.— Sandy shores, Newf. to Mass., west to Penn., along the

Great Lakes, and westward.— Var. montXnus, Engelm. Sepals nearly equal

;

anthers 4 times longer than the filament; capsule ovate-pyramidal, angled,

beaked ; seeds smaller , narrower, apiculate.— Minn., west and northward.
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H- -*- Innermost sheaths leaf-bearing : stamens 6.

5. J, set^ceus, Kostkovius. Scape slender (I -3° high)
;
panicle loose,

rather few-flowered; flowers greenish (2" long); sepals lanceolate, sharp-

pointed, especially the 3 shining exterior ones, spreading in fruit, as long as

the nearly globose beak-pointed greenish or light-brown capsule ; anthers as

long as the filaments ; style conspicuous ; seeds (^ long) almost globose, ribbed

and cross-lined.— Va. to Fla., west to Mo. and La.

* * Flowers in clusters, G-androus ; innermost sheaths at base ofstem leaf-bearing.

6. J. HoBmeriaims, Scheele. Scape stout and rigid (2-3° high), its

apex as well as the leaves pungent
;
panicle compound, open and spreading,

brown; 3-6 greenish or light-brown flowers (l-^"long) in a cluster; outer

sepals lanceolate, sharp-pointed, longer than the obtusish inner ones, as long

as the elliptical rather triangular obtuse mucronate brown capsule ; anthers

much longer than the broad filaments; styles shorter than the ovary; seeds

(

I" long) oval, obtuse, very delicately ribbed.— Brackish marshes, N.J. to

Fla. and Tex.

7. J. maritimus, L. Resembling the last, but with a rigid contracted

green panicle, an ovary attenuated into a style of nearly its own length, a

greenish acute capsule which usually exceeds the acute sepals, and seeds with

distinct tails and stronger ribs.— Known in this country only from Coney

Island, N. Y., where it is apparently indigenous. (Eu.)

§ 2. Stems simple {rarely branched), leafij at base or throughout ; leaves flat, or

somewhat terete or setaceous and channelled, never knotted ; panicle or head

terminal.— Grassy-leaved Junci.

* Flowers in close heads (produced in late summer).

•*- Leaves thread-like, hollow; stamens G', seeds few^ large and caudate; the

single head (sometimes 2) I - 4-flowered

.

8. J. st^giUS, L. Stems slender (6- 16' high) from slender branching

rootstocks, 1 - 3-leaved below, naked above ; heads 1 or rarely 2, of 3 - 4-flowers.

abo\it the length of the sheathing scarious awl-pointed bract ; flowers pale and

reddish (2^-3" long) ; sepals lanceolate, the inner obtusish, f the length of

the oblong acuminate capsule, as long as the slender stamens ; filaments many

times longer than the oblong anthers ; recurved stigmas shorter tlian the style
;

seeds oblong, with a very loose coat prolonged at both ends (1|" long).— Peat-

bogs, Xewf. to northern N. Y., west to Mich, and N. Minn. (Eu.)

9. J. trifidus, L. Stems densely tufted from matted creeping rootstocks,

erect (5-10' high), sheathed and mostly leafless at base, 2 - 3-leaved at the

summit, the upper thread-like leaves subtending the sessile head ; flowers brown

(l|-2" long) ; sepals ovate-lanceolate, acute, equalling or rather shorter than

the ovate beak-pointed deep brown capsule; anthers much longer than the

filaments ; seeds few, oblong, angled (1" long), short-tailed. — Alpine summits

of N. Eng. and N. Y., and far northward ; also in N. J. (Eu.)

•- »- Leaves flat and grass-like ; stamens 3; stems flattened, simple, leafy.

10. J. ripens, Michx. Stems ascending (4-6' high) from a fibrous an-

nual root, at length creeping or floating; leaves short, linear, those of the stem

nearly opposite and fascicled; heads few in a loose leafy panicle, 3- 12-flow-
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ered ; flowers green (3" long) ; sepals rigid, lauce-subulate, slender-pointed,

the 3 outer as long as the linear triangular obtuse capsule, the inner much

longer ; stamens as long as the outer sepals ; filaments many times longei

than the oblong anthers ; seeds small (i" long), obovate, slightly pointed, very

delicately ribbed and cross-lined. — Miry banks, ^Nld. to Fla. and La.

11. J. marginatUS, Eostk. Stem erect, from a bulbous and stoloniferous

base (1-3° high); leaves long-linear ; heads 3-8-flowered, pauicled; flowers

purplish with green (l^" long) ; sepals oblong, the 3 outer acute and slightly

awned, the inner longer, mostly obtuse, as long as the almost globular scarcely

mucronate capsule ; stamens exceeding the outer sepals
;
purple anthers shorter

than the filaments; style very short; seeds (^-^^long) slender, pointed at

both ends and strongly ribbed.— Moist sandy places, S. New Eng. to Fla., west

to Mich., Mo., and Tex.— Var. paucicapitXtl'S, Engelm., has few large 8-

15-flower8d heads; and var. bifl6rus, Engelm., has numerous small 2-3

flowered heads in much-branched panicles.

* * Flowers solitary, lianicled ; stamens 6.

*- Stems slender, simple, tufted, leafy below ; root perennial (Ji. early in sum mer)

.

•«H- Seeds tail-pointed at both ends.

12. J. Vaseyi, Engelm. Stems rigid (1 -2|° high) ; leaves nearly terete,

very slightlv channelled on the inner side
;
panicle longer than the involucral

leaf, loose; flowers few, often one-sided, greenish or light brown (2'' long or

more) ; sepals lanceolate, acute, appressed, shorter than the oblong and retuse

green-brown capsule ; anthers as long as the filaments ; style very short ; seeds

slender (i-f long), closely ribbed.— N. Maine {Pringle) ; ]\Iich. to Iowa and

westward.

13. J. Greenii, Oakes & Tuckerm. Stems rigid (1 - 2° high) ; leaves

nearly terete, very deeply channelled (almost involute) on the inner side
;
pan-

icle usually much shorter than the principal erect involucral leaf, dense, the

numerous flowers often one-sided (If" long); sepals lanceolate, acute, light

greenish-brown, appressed, shorter than the ovoid-oblong obtuse greenish-brown

capsule ; anthers as long as the filaments ; style very short ; seeds ovc^d (j-f"
long), ribbed and delicately cross-lined. — Sandy coast of N. Eng., N. Y., and

N. J., and about the head of Lake Michigan.

•^ ++ Seeds merely apicidate at both ends.

14. J. tenuis, Willd. Stem wiry (9-18' high) ; leaves flat or channelled

;

panicle shorter than the involucral leaves, loose, or rarely crowded; flowers

green (2'' long or more) ; sepals lanceolate, very acute, spreading in fruit,

longer than the ovoid retuse scarcely pointed green capsule ; anthers nearly

equal to the filaments ; style very short ; seeds small (about ^" long), delicately

ribbed and cross-lined.— Fields and roadsides, very common. (Eu.) — Var.

SECUNDUS, Engelm. ; flowers smaller, secund along the incurved branches.

N. Eng. to Penn. and Del.— Var. congestus, Engelm. ;
branches contracted

into a head and the flowers darker-colored. Minn, and westward.

15. J. dichotomus, Ell. Stems rigid (11-2° high) from a tumid base;

leaves filiform, nearly terete, slightly grooved on the inner side
;
panicle loose,

often with 1 -sided forked branches, mostly longer than the involucral leaf;

flowers greenish (2" long or more) ; sepals lanceolate, sharp-pointed, spread
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iii<^ in fruit, as long as the o-lobular beaked light mahogany-colored capsule,

anthers nearly as long as the fihinieuts ; style short ; seeds small (i - 1" long),

coarsely cross-lined.— Low sandy grounds, N. J. to Fla.

16. J. Gerardi, Loisel. (Black-Grass.) Stems scarcely flattened, rigid

(1 -2° higli)
;
panicle contracted, usually longer than the bracteal leaf; flow-

ers chestnut-brown with green (If" long) ; sepals oval-oblong, obtuse, incurved,

as long as the oval obtuse and mucronate capsule ; anthers much longer than

the short filaments ; style as long as the ovary; seeds (nearly -i" long) obo

^^ate, delicately ribbed and cross-lined.— Salt marshes; common along the

coast and in W. New York ; rare about the Great Lakes. ( Eu.

)

•«- •«- Stems branched, diffuse, leafy ; root annual, fibrous.

17. J. bufonius, L. Stems low and slender (3-9' high), leafy, often

branched from the base; panicle spreading, mostly with one-sided dichoto-

mous branches; flowers remote, greenish (2-3^" long) ; sepals linear-lanceo-

late, awl-pointed, the 3 outer much exceeding the inner and the oblong ob-

tuse capsule ; stamens short ; filaments scarcely longer than the anthers . seeds

elliptical, obtuse (^-^'^ long).— Low grounds, by roadsides; common. (Eu.)

§ 3. Stems leafji; leaves terete or lateral/// fiattened, more or less distinctlij knot-

ted by internal transverse partitions ; panicle terminal, with fioucers chiefly

in heads.— Knotty-leaved Jcnci.

* Seeds barel/j pointed, not caudate.

H- Flowers solitary or 2 together, panicled ; stamens 6.

18. J. pelocarpus, E. Meyer. Stems slender and erect from a slender

running rootstock (6-18' high), bearing few thread-like slightly knotted

leaves, branching above into a compound spreading panicle, bearing the flow-

ers in the forks and along one side of the branches ; often with the floAvers or

in place of them are tufts of leaves; flowers small {\-\\" long), greenish with

red ; sepals oblong, obtuse, the 3 inner ones longer, but shorter than the ob-

long taper-beaked, 1-celled capsule; anthers much longer than the filaments;

style slender ; seeds (J" long) obovate, short-pointed.— Sandy, wet or swampy
places, Newf. to Fla., west along the Great Lakes to Minn. The proliferous

plants are usually sterile and much larger, with larger diffuse panicles.—

Var. suBTiLis, Engelm. Creeping or floating, with a single pair of flower*

at the end of the short stems.— Somerset Co., Maine {C. E, Smith) ; Canada.

-»- •»- Heads numerous, of ^-\2-floicers {rarely more) ; in early summer

•w- Stamens 6.

19. J. articul^tus, L. Stems ascending or erect (9-1.5' high), tuftet

from a short creeping rootstock, with 1 or 2 slender leaves; panicle short,

spreading, the crowded heads 3-8-flowered; flowers brown, rarely pale (1^-

"l-J" long) ; sepals lance-oblong, acute or mucronate, or the 3 inner obtuse and

a little longer, shorter than the ovate-oblong acute or alirnptly mucronate-

poiiited incompletely 3-celled commonly deep chestnut-brown shining capsule;

anthers as long as the filaments ; ovary attenuate into a short style ; seeds

^less than ^" long) obovate, attenuate below, abruptly pointed above.— Wet
5;x0unds, Newf. to Del., west to western N. Y. and Mich. (Eu.)
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20. J. alpinus, Villars, var. insignis, Fries. Stems erect (9-18' high)

from a creepiug rootstock, with 1 or 2 sleuder leaves
;
panicle meagre, with

erect branches bearing distant greenish or light-brown heads, each of 3-6
flowers (1:1 - H" long) ; sepals oblong, obtuse, the outer mucronate or cuspi-

date and usually longer than the rounded inner ones, as long as or shorter

than the obtuse short-pointed incompletely 3-celled light-Vn-own capsule ; an-

thers as long as the filaments; style short; seeds (j" or more in length)

spindle-shaped.— Wet sandy banks, L. Champlain, Cayuga Lake, along the

Great Lakes, and far west and northward. (Eu.)

21. J. militaris, Bigel. Stem stout (2-4° high) from a thick creepiug

rootstock, bearing a solitary stout erect leaf (-^-3^° long) below the middle,

which overtops the crowded and rather contracted panicle ; heads numerous,

5-12- (rarely 25-) flowered ; flowers brownish (1|" long) ; sepals lanceolate,

the outer awl-pointed, as long as the ovate-oblong triangular taper-beaked

1 -celled capsule ; anthers longer than the filaments; ovary attenuate into a

slender style ; seeds {^- g" long) globose-obovate, obtuse, abruptly pointed.

—

In bogs and streams, ^Nlaine to Md. Sometimes producing, in flowing water,

numberless capillary submersed leaves, 2-3° long, from the rootstock.

f+ t-*- Stamens 3.

22. J. acuminatus, Michx. Stems tufted, erect, slender (1-2° long),

bearing about 2 leaves and a very loose spreading panicle ; heads rather few

and large, 5 - many-flowered, greenish, at length straw-colored or darker ; se-

pals lauce-awl-shaped, sharp-pointed, equal (1^-2^' long), as long as the trian-

gular-prismatic short-pointed 1-celled straw-colored or light brown capsule;

anthers a little shorter than the filaments; style almost none; seeds small

(j-^" long), acute at both ends, ribbed-reticulated.— N. Eng. to Ga., Minn,

and Tex. ]May, June. Very variable. Heads often proliferous in autumn.

Var. debilis, Engelm. Stems slender (9-18' high); heads green, 3-6-

flowered, in a loose panicle; flowers smaller (1^-1-^" long) ; capsule longer

than the sepals.— Wet sandy soil, N. J. to S. C., west to Ohio, Mo., and Miss.

Stem sometimes decumbent and rooting.

Var. robustUS, Engelm. Stems stout, tall (2-4° high), bearing numer-

ous 5 - 8-flowered light-brown heads in a large much-branched panicle ; flow-

ers small (1 - 1|" long) ; ovoid capsule scarcely longer than the sepals.— Deep

swamps. 111. to Mo. and La.

-J- I- 1- Heads Jew, crowded, of numerous flowers.

++ Stamens 3 ; stem rigid from a thick ivhite horizontal rootstock

23. J. brachycarpus, Engelm. Stem erect (1 - 2i° high), bearing

about 2 leaves and 2-10 densely flowered spherical heads (4-5" wide) in a

slightly spreading crowded panicle much exceeding the involucral leaf ; flow-

ers pale green (2" long) ; sepals lance-linear, awl-pointed, the 3 outer much
longer than the inner, and the ovoid pointed 1-celled capsule rather shorter;

anthers much shorter than the filaments ; style very short ; seeds (^" long)

abruptly apiculate.— Moist places in open woods and prairies, Ohio and Mick

to Mo., Miss., and Tex.

24. J. scirpoides, Lam. Stem erect (1 -3° high), rather slender, bear-

ing about 2 terete leaves with wide and open sheaths, and a panicle of few or
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many densely-flowered pale-green spherical heads, much longer than the invo-

lucral leaf, its branches erect and often elongated ; heads (3-4" wide) 15-40-

flowered; flowers l|-li"long; sepals rigid, awl-shaped and (especially the

outer) bristly pointed, at length pungent, as long as the stamens and nearlv

equalling the oblong-triangular taper-pointed 1-celled capsule; anthers very

small ; style elongated or very short ; seeds ovoid, abruptly pointed at eacli

end (^" long).— Wet sandy soil, Mass. to N. J. and S. C, west to Ind., Mo.,

and Tex.

Var. echlnatus, Engelm. Stouter; leaves terete; branches of the com
pact panicle short ; heads larger (5 - 6" wide), 40 - 80-flowered ; flowers If - 2"

long) ; sepals narrower and more sharply pointed, the outer a little longer

than the inner; stamens shorter and anthers longer than in the preceding,

and seeds rather smaller and more slender.— Md. to Fla.

Var. polycephalus, Engelm. Much stouter ; leaves laterally flattened

(3-6'' wide); panicle spreading, branched, bearing many distant heads as

large as in the last ; flowers 2 - 2|" long ; the 3 outer sepals the longer ; an-

thers about as long as the filaments; seeds larger (^" long).— S. Va. to Fla.,

west to Mo. and Tex.
n- ++ Stamens 6.

25. J. nodbsus, L. Stem erect (6-15' or 2° high), slender from a creep-

ing thread-like and tuber-bearing rootstock, mostly with 2 or 3 slender leaves

;

heads few or several, rarely single, 8-20-flowered (3|-4" wide), overtopped

by the involucral leaf; flowers brown (lJ-2" long) ; sepals lance-linear, awl-

pointed (the 3 outer mostly a little shorter), nearly as long as the slender

triangular taper-pointed 1-celled capsule; anthers oblong, shorter than the

filaments ; style very short ; seeds (about |" long) obovate, abruptly mucro-

nate.— Swamps and gravelly banks, N. J. and Penn. to N. Ind. and Iowa, and

northward.— July, Aug. — Var. mkgacephalus, Torr. Stem stout (1-3°

high), with thick leaves; heads few and large (6-8" wide), 30- 80-flowered;

flowers pale green (2| -2|" long) ; outer sepals longest ; anthers linear, shorter

than the filaments.— Western N. Y. to Minn, and 'Mo., and westward.

* * Seeds caudate.

•4- Stamens 3.

26. J. Canadensis, J. Gay. Tufted stems erect, terete, smooth, bearing

2-3 leaves ; heads few- or many-flowered, paniculate ; sepals lanceolate, the 3

outer shorter than the inner, not much longer than the stamens, equal to or

shorter than the triangular-prismatic almost 1-celled usually short-pointed

capsule; style mostly short; seeds more or less distinctly tail-pointed, deli-

cately many ribbed.— Common almost everywhere. Aug., Sept. Easily dis-

tinguished by its late flowering from the similar n. 22. Very variable.

Var. longicaud^tUS, Engelm. Stem stout and rigid (H-3° high),

bearing in a decompound somewhat spreading panicle the numerous 5 - 50-

flowered heads; flow£rs greenish or light brown (l|-2" long); sepals awl-

pointed, mostly shorter than the abruptly short-pointed capsule ; seeds slender

(|-1" long), conspicuously tail-pointed.— Maine to S. C, west to Minn, and

La. The most common form.

Var. subcaudatus, Engelm. Stem slender, often decumbent (1-2°

high), bearing in simpler spreading panicles fewer 8 - 20-flowered heads

;
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flowers greenish, as large as in the last; sepals awl-shaped, but not so rigid

»

capsule mostly tapering; seeds large (^-1" lo^g)? ^^'ith short white membra-

nous appendages, not reticulated.— Conn, to Penn. and Ga.

Var. brachycephalus, Engelm. Stem slender (l|-2^° high), bearing

numerous small 3-5-flowered heads in a large spreading panicle; flowers

greenish or light brown (1^-1^" long) ; sepals mostly obtuse, shorter than

the brown abruptly short-pointed capsule ; style longer than in other forms •

seeds smaller (:^- ^'' long), slender, with rather short appendages.— Penn.

and western N. Y., to Wise, and 111.

Var. coaretatus, Engelm. Stem slender, shorter (9-18' high), bearing

fewer deep-brown 3 - 5-flowered heads in a somewhat erect contracted panicle

;

fioAvers as large as in the last ; sepals acute, or rarely obtusish, much shorter

than the prismatic abruptly pointed deep-brown capsule ; seeds as in the last.

--X. Eng. to N. J., N. Minn., and westward.

•(- -i- Stamens 6.

27. J. asper, Engelm. Stems tufted, erect (2-3° high), terete, stout,

rigid, and witli t!ie rigid leaves rough
;
panicle with rigid slightly spreading

branches, bearing scattered few- (2-6-) flowered heads; flowers greenish with

brown {2^" long) ; sepals ovate-lanceolate, awl-pointed, rigid and strongly

nerved, the outer much shorter than the inner, these a little shorter than the

triangular-ovoid beaked incompletely 3-celled brown capsule , ovary tapering

into a conspicuous style ; seeds large, oblong, with white or often reddish

appendages (1|'' long).— Sphagnous swamps, N. J. Aug.

2. LtrZULA, DC. Wood-Rush.

Capsule 1-celled, 3-seeded, one seed to each parietal placenta.— Perennials,

often hairy, usually in dry ground, with flat and soft usually hairy leaves,

and spiked-crowded or umbelled flowers. (Prom Gramen Lnzulte, or Lnxu/cEy

dim. of lux, light,— a name given to one of the species from its shining with

dew.)

* Pedicels l-Jlowered, in a loose compound cijme or umbel.

1. L. vernalis, DC. Plant 6 - 9' high ; leaves lance-linear, hairy; umbel

mosthj simple ; sepals pointed, shorter than the obtuse capsule ; seeds with a

curved appendage. (L. pilosa, Willd.)— Woods and banks, Xewf. to the

mountains of N. C, west to Minn. (Eu.)

2. L. spadicea, DC, var. melanocarpa, ^leyer. Nearly smooth (1-

3° high) ; leaves broadly linear; corijinh decompound, loose ; pedicels droopinrj i

sepals pointed, straw-color, about the length of the minutely pointed and brown

'sapsule; seeds not appendaged. (L, parviflora, A'ar. melanocarpa, G^ra//.) —
Mountains of ]\Iaiue, Vt., and northern N. Y., to Mich, and X. Minn. (Eu.)

* * Flowers crofcded in spikes or close clusters. {Plants 6 - 12' high.)

3. L. campestris, DC. Leaves flat, linear; spikes 4-12, somewhat urn

'le/ied, ovoid, straw-color, some of them long-peduncled, others nearly sessile;

sepals bristle-pointed, longer than the obtuse capsules ; seeds with a conical

appendage at l)ase.— Dry fields and woods, common. May. (Eu.)

4. L. arcuata, Meyer. Leaves channelled, \mQ2iV; spikes S- 5, on unequal

often recurved peduncles, ovoid, chestnut-brown ; bracts ciliate-fringed ; sepals
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taper-pointed, longer than the obtuse capsule ; seeds not appendaged.— Alpine

summits of tlie White Mts. and far northward. (Eu.)

5. L. spicata, Desvaux. Leaves channelled, narrowly linear; flowers in

sessile clusters, forming a nodding interrupted spiked panicle, brown ; sepals

bristle-pointed, scarcely as long as the abruptly sliort-pointed capsule ; seeds

merely with a roundish projection at base.— With tlie last, and more com-

mon. (Eu.)

Order 122. TYPHACE^E. (Cat-tail Family.)

Marsh or aquatic herbs, with nerved and linear sessile leaves^ and mon€e-

cious flowers on a spadix or in heads, destitute of proper floral envelopes.

Ovary 1 - 2-celled, with as many persistent styles and (usually elongated)

1-sided stigmas ; cells 1-ovuled. Fruit nut-like when ripe, 1-seeded, rarely

2-seeded. Seed suspended, anatropous; embryo straight in copious

albumen. Root perennial.

1. Typha. Flowers in a cylindrical compact terminal spike; spathe-like bract deciduous

2. Sparganium. Flowers in globular heads with foliaceous bracts.

1. TYPHA, Tourn. (Cat-tail Flag.)

Flowers in a long and very dense cylindrical spike terminating the stem

;

the upper part consisting of stamens only, inserted directly on the axis, and

intermixed with long hairs; the lower part consisting of stipitate 1-celled ova-

ries, tlie stipes bearing club-shaped bristles, which form the copious down of

the fruit. Nutlets minute, very long-stalked. — Spathes merely deciduous

bracts, or none. Root-stocks creeping. Leaves long, sheathing the base of

the simple jointless stems, erect, thickish. Flowering in summer. (TiJ<|)7j, the

old Greek name.)

1. T. latifolia, L. (Common Cat-tail.) Stout and tall (4 - 6° high), the

fiat .sheathing leaves 3- 10" broad, exceeding the stem; the staminate and

dark brown pistillate parts of the spike (each 3 -6' long or more) usually

contiguous, the latter at length 1' in diameter; pistillate flowers ivithout bract-

lets; stigma rhombic-lanceolate ; pollen-grains in fours.— In marshes, through-

out N. Am. (Eu.)

2. T. ang"UStif61ia, L. Leaves narrower (3-6" broad), taller, somewhat
convex on the l)ack; pistillate and staminate inflorescence usually separated

by a short interval, the light brown spike becoming 5-6" in diameter; pollen-

grains simple ; pistillate flowers ivith a linear stigma and a hair-like bractlei

slightly dilated at the summit.— N. Eng. to N. J., west to Mich, and Mo.;
less frequent, and mainly near the coast. (Eu.)

2. SPARGANIUM, Tourn. Bur-reed.

Flowers collected in separate dense and spherical leafy-bracted heads, whicTi

are scattered along the summit of the stem ; the upper sterile, consisting

merely of stamens, with minute scales irregularly interposed ; the lower or

fertile larger, consisting of numerous sessile 1 - 2-celled pistils, each surrounded

by 3-6 scales much like a calyx. Fruit wedge-shaped or club-shaped, more

or less corkv toward the summit, the hard endocarp perforated at the apex.—

^

24
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Rootstocks creeping and stoloniferous ; roots fibrous. Stems simple or branch

ing, sheathed below by the base of the linear leaves. Flowering through the

summer. (Name from avdpyavov, ajillet, from the ribbon-like leaves.)

* Fi-uit sessile, broad and truncate, often 2-seeded ; stigmas often 2, elongated ;

scales rigid, iiearly equalling the fruit ; erect, with branched inflorescence

1. S. euryc^rpum, Engelm. Stems stout, erect (2-4° high); leaves

mostly flat and merely keeled
;
pistil attenuate into a short style bearing 1 or

2 elongated stigmas; fruit-heads 2-6 or more, 1' wide; fruit many-angled

(3^ - 4" long) when mature, with a broad and depressed or retuse summit ab-

ruptly tipped in the centre.— Borders of ponds, lakes, and rivers, N. Eng. to

Va., west to the Pacific.

* * Fruit comparatively narrow^ and mostly somewhat stipitate, l-celled, longer

than the scales.

2. S. simplex, Huds. Stems slender, erect (^-2° high); leaves more or

less triquetrous (2^-4" wide) ; fertile heads (1 -4) of the usually simple inflo-

rescence often above the axils, sessile or peduncled, 6- 8" wide in fruit; stigma

linear, equalling the rather slender style or shorter; nutlets \>2i\B, fusiform or

narrowly oblong (about 2" long), more or less contracted in the middle.— N-

Eng. to N. J., west to Mich., Minn., and northward. (Eu.)

Var. androcladum, Engelm. Stouter (1^-3° high), with usuallv

broader leaves (4-9") and branching inflorescence, the head or peduncles axil

lary or nearly so ; fruiting heads (1 - 7) often larger (6 - 1
2" broad), the nutlets

2-3" long. (S. androcladum, Moroug.) — In bogs or shallow water, common ;

N. Eng. to Fla., west to Minn, and Mo.

Var. angustif61ium, Engelm. Very slender ; leaves floating, long and

narrow (^-2^ wide), flat; inflorescence simple; heads (4-6" broad) and

nutlets smaller.— Mountain lakes *nd slow streams, X. Y., N. Eng., and nortli-

ward ; sometimes nearly out of water, dwarf and with shorter erect leaves.

Var. fluitans, Engelm. Floating in deep water, with long slender stems

and flat narrow leaves ; inflorescence usually short, sparingly branched ; style

stout with a short oval stigma ; fruiting heads 4 - 6" broad ; nutlets dark, as

large as in the type. (S. androcladum, var. fluctuans, Morong. ; not S. fluitans,

Fries.)— Ponds, Penn., W. Conn., White Mts., N. Minn., and northward.

3. S. minimum, Fries. Usuallyfooting, icith very slender stems and thin

flat narrow leaves; fertile heads 1 or 2, axillary, sessile or peduncled (4-5"

wide) ; stigma oval, about as long as the short style, scarcely surpassing the

oval or obovate denticulate scales
;
/n»7 oblong-obovate (1 - 2" long), pointed,

somewhat triangular, the stipe very short or none.— N. Eng. to Tcnn., N. Ind.,

Minn., north and westward.— Stems 3-6' high when growing out of water,

much longer when submerged. (Eu.)

Order 123. ARACEJE. (Arum Family.)

Plants loith acrid orpungent juice, simple or compound often veiny leaves^

and flowers crowded on a spadix, ivhich is usually surrounded by a spathe.

— Floral envelopes none, or of 4-6 sepals. Fruit usually a berry.

Seeds with fleshy albumen, or none, but filled with the large fleshy em*
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bryo. A large family, chiefly tropical. Herbage abounding in slender

rhapliides. — The genuine Aracese have no floral envelopes, and are al-

most all monoecious or dioecious ; but the genera of the second section,

with more highly developed flowers, are not to be separated.

Spathe sun-ouudiug or subtending the spadix ; flowers naked, i. e. without perianth.

1. Arissema. Flowers monoecious or dioecious, covering only the base of the spadix,

•2. Peltandra. Flowers moncecious, covering the spadix ; anthers above, ovaries below.

3. Calla. Flowers perfect (at least the lower ones), covering the whole of the short spadix.

Siiathe open and spreading.

* * Spathe surrounding the spadix in n. 4, none or imperfect in the rest ; flowers with i

calyx or perianth and perfect, covering the whole spadix.

4. Symplocarpiis. Spadix globular, in a fleshy shell-shaped spathe. Stemless.

5. Orontiuni. Spadix narrow, naked, terminating the terete scape.

6. Acorus. Spadix cylindrical, borne on the side of a leaf-like scape.

1. A B, I S -^M A, Martins. Indian Tl rxip. Dragon Arum.

Spathe convolute below and mostly arched above. Flowers monoecious or

by abortion dioecious, covering only the base of the spadix, which is elonga-

ted and naked above. Floral envelopes none. Sterile flowers above the fer-

tile, each of a cluster of almost sessile 2 - 4-celled anthers, opening by pores

•or chinks at the top. Fertile flowers consisting each of a 1 -celled ovary, tipped

with a depressed stigma, and containing 5 or 6 orthotropous ovules erect from

the base of the cell ; in fruit a 1 - few-seeded scarlet berry. Embryo in the

axis of albumen.— Low perennial herbs, with a tuberous rootstock or corm,

sending up a simple scape sheathed with the petioles of the simple or compound

veiny leaves. (Name from apis, a kind of aru7n, and aTfia, blood, from the spot-

ted leaves of some species.)

1. A. triph^llum, Torr. (Indian Turnip.) Leaves mostly 2, divided

into 3 elliptical-ovate pointed leaflets; spadix rnostli/ dioecious, club-shaped, ob-

tuse, much shorter than the spathe, which is flattened and incurved-hooded at

the ovate-lanceolate, pointed summit.— Rich woods, N. Scotia to Fla., west to

Minn, and E. Kan. May.— Corm turnip-shaped, wrinkled, farinaceous, with

an intensely acrid juice ; spathe with the petioles and sheaths green, or often

variegated with dark purple and whitish stripes or spots.

2. A. Dracontium, Schott. (Green Dragon. Dragon-root.) LeaJ

usually solitary, pedately divided into 7-11 oblong-lanceolate pointed leaflets;

spadix often androgynous, tapering to a long and slender point beyond the oblong

and convolute pointed greenish spathe.— Low grounds, N. Eng, to Fla., west

to Minn., E. Kan., and Tex. June.— Corms clustered; petiole 1-2° long,

much longer than the peduncle.

2. PELTANDRA, Raf. Arrow Arum.

Spathe elongated, convolute throughout or with a dilated blade above

Flowers monoecious, thickly covering the long and tapering spadix through-

out (or only its apex naked). Floral envelopes none. Anther-masses sessile,

naked, covering all the upper part of the spadix, each of 4 - 6 pairs of cells

imbedded in the margin of a thick and shield-shaped connective, opening by

terminal pores. Ovaries at the base of the spadix, each surrounded by 4-5
distinct, scale-like, white staminodia, 1 -celled, bearing 1 -few amphitropous
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ovules at the base; stigma truncate. Fruit a leathery or fleshy berry, 1-3-

seeded. Seed obovate, surrounded by tenacious jelly, the base empty, the

upper part filled with a large fleshy spherical embryo ; no albumen. — Stem-

less herbs, with arrow-shaped or hastate leaves, palmately 3-nerved and pin-

nately veined, and simple scapes from a thick-fibrous or subtuberous root.

Fruit in a globose cluster, enclosed by the persistent fleshy base of the spathe.

(Name from t^thrr}, a target, and avrjp, for stamen, from the shape of the latter.)

1. P. undulata, Raf. Root of thick tufted fibres ; scape 1 - 1^° high, about

equalling the leaves ; basal lobes of the leaves rather long and often acutish

;

spathe convolute throughout, wavy on the m.argin, mostly green, 4-7' long

;

sterile portion of the spadix several times longer than the pistillate ; ovules

several ; fruit green ; seeds 1-3= (P. Virgiuica, Kunth, and most authors.)—
Shallow water, New Eng. to Fla., west to ]\lich. and Ind. June.

2. P. alba, Raf. Rootstock tuberous, covered with thick-fleshy roots and

propagating by offshoots ; lobes of the leaves mostly short and broad, obtuse

;

spathe 3-4' long, the blade broader, acuminate, somewhat expanded, white
;

sterile part of the spadix scarcely longer than the pistillate ; ovules and seeds

solitary ; berry scarlet, 5 - 6" long. (P. Virgiuica, Schott. Xanthosoma sagit-

tifolia, Chapni., not Schott. Caladium glaucum, Ell. Arum Virginicum, L.,

in part 1)— Marshes, S. Va. (?) and N. C. to Fla.

3. C A L L A, Lo Water Arum.

Spathe open and spreading , ovate (abruptly pointed, the upper surface

white), persistent. Spadix oblong, entirely covered with flowers; the lower

perfect and 6-androus ; the upper often of stamens only. Floral envelopes

none. Filaments slender; anthers 2-celled, opening lengthwise. Ovary 1-

celled, with 5-9 erect anatropous ovules ; stigma almost sessile. Berries (red)

distinct, few-seeded. Seeds with a conspicuous rhaphe and an embryo nearly

the length of the hard albumen. — A low perennial herb, growing in cold

bogs, with a long creeping rootstock, bearing heart-shaped long-petioled leaves,

and solitary scapes. (An ancient name, of unknown meaning.)

1. C. pallistris, L.— Cold bogs, N. Scotia to N. J., west to Mich, and

Minn., and northward. June. — Seeds surrounded with jelly. (Eu.)

4. SYMPLOCARPUS, Salisb. Skunk Cabbage.

Spathe hooded-shell-form, pointed, very thick and fleshy, decaying in fruit.

Spadix globular, short-stalked, entirely and densely covered with perfect

flowers, their 1 -celled or abortively 2-celled ovaries immersed in the fleshy

receptacle. Sepals 4, hooded. Stamens 4, opposite the sepals, with at length

rather slender filaments ; anthers extrorse, 2-celled, opening lengthwise.

Style 4-augled and awl-shaped ; stigma small. Ovule solitary, suspended,

anatropous. Fruit a globular or oval mass, composed of the enlarged and

spongy spadix, enclosing the spherical seeds just beneath the surface, which is

roughened with the persistent fleshy sepals and pyramidal styles. Seeds filled

by the large globular and fleshy corm-like embryo, which bears one or several

plumules at the end next the base of the ovary ; albumen none.— Perennial

herb, with a strong odor like that of the skunk, and also somewhat alliaceous

;

a very thick rootstock, bearing a multitude of long and coarse fibrous roots.
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and a cluster of very large aud broad entire veiny leaves, preceded in earliest

spring by the nearly sessile spathes, which barely rise out of the ground.

(Xanie from arv/jiirXoK-f], connection, and Kapiros, fruit, in allusion to the coales-

cence of tlie ovaries into a compound fruit.)

1. S. fdetidus, Salisb. Leaves ovate, cordate, becoming 1-2° long, short-

pet ioled ; spatlie spotted and striped with purple and yellowish-green, ovate,

incurved; fruit (in autumn) 2-3' in diam., in decay shedding the bulblet-like

seeds, which are 4-6" long. — Bogs and moist grounds, X. Scotia to N. C.

west to Minn, and Iowa.

5. ORONTIUM, L. Golden-club.

Spathe incomplete aud distant, merely a leaf-sheath investing the lower part

of the slender scape, aud bearing a small and imperfect bract-like blade,

flowers crowded all over the narrow spadix, perfect ; the lower with 6 con-

cave sepals and 6 stamens ; the upper ones with 4. Filaments flattened ; an-

thers 2-celled, opening obliquely lengthwise. Ovary 1-celled, with an anatropous

ovule; stigma sessile, entire. Fruit a green utricle. Seed without all)umen.

Embryo thick and fleshy, " Avith a large concealed cavity at the summit, the

plumule curved in a groove on the outside." {Torr.) — An aquatic perennial,

with a deep rootstock, long-petioled and entire oblong and nerved floating

leaves, and the spadix terminating the elongated scape ; its rather club-shaped

emersed apex as thick as the spadix. (Origin of the name obscure.)

1. O. aquaticum, L.— Ponds, Mass. to Fla. May.

6. A C O RXJ S, L. Sweet Flag. Calamus.

Spadix cylindrical, lateral, sessile, emerging from the side of a simple 2-edged

scape which resembles the leaves, densely covered with perfect flowers. Se-

pals 6, concave. Stamens 6; filaments linear ; antliers kidney-shaped, 1-celled,

opening across. Ovary 2 - 3-celled, with several pendulous orthotropous ovules

in each cell ; stigma minute. Fruit at length dry, gelatinous inside, 1 -few-

seeded. Embryo in the axis of albumen.— Pungent aromatic plants, espe-

cially the thick creeping rootstocks {calamus of the shops), which send up 2-

edged sword-like leaves, and scapes somewhat like them, bearing the spadix on

one edge ; the upper and more foliaceous prolongation sometimes considered as

a kind of open spathe. ("A/copas, the ancient name, of no known meaning.)

1. A. Calamus, L. Scape leaf-like aud prolonged far beyond the (yel-

lowish-green) spadix.— Margins of rivulets, swamps, etc., N. Scotia to Fla=j

west to Minn., Iowa, and E. Kan.

Order 124. LEMNACE^E. (Duckweed Family.)

Minute stemles$ plants, floating free on the water, destitute of distinct

stem and foliage, being merely a frond, producing one or few monoecious

flowers from the edge or upper surface, and commonly hanging roots from

underneath; ovules rising from the base of the cell. Fruit a 1- 7-seeded

utricle. Seed large ; the apex or radicular extremity of the seed-coat sepa-

rable as an operculum or lid (as in Cabomba, etc.). Embryo straight, sur-

rounded by fleshy or sometimes very scanty albumen.— The simplest, and
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some of them the smallest of flowering plants, propagating by the prolif-

erous growth of a new individual from a cleft in the edge or base of the

parent frond, remaining connected for some time or separating, also by

autumnal fronds in the form of minute bulblets, which sink to the bottom

of the water, but rise and vegetate in spring; the flowers (in summer)

and fruit scarce, in some species hardly ever seen. Frond more or less

cavernous ; the upper surface furnished with stomata. — These plants

may be regarded as very simplified Araceas.

1. Spirodela. Frond 7-11-nerved, with several rootlets.

2. L.einna. Frond 1 - /i-nerved, with a single rootlet.

3 TVolffia. Frond thick, very minute (^- §' broad), without rootlets.

1. SPIRODELA, Schleiden.

Anther-cells bilocellate by a vertical partition and longitudinally dehiscent

Ovules 2. Froud 7-11-nerved or more; rootlets several, with axile vascular

tissue. Otherwise as Lemna. (From crirelpa, a cord, and SrjAos, evident.)

1. S. polyrrhiza, Schleid. Fronds round-obovate (2-4" long), thick,

purple and rather convex beneath, dark green above, palmately (mostly 7-)

nerved. (Lemna polyrrhiza, L.) — Very common in ponds and pools, througo-

out N. Am., but very rarely found in flower or fruit. (Eu.)

2. LEMNA, L. Duckweed. DuckVmeat.

Flowers produced from a cleft in the margin of the frond, usually three to-

gether surrounded by a spathe ; two of them staminate, consisting of a stamen

only ; the other pistillate, of a simple pistil ; the whole therefore imitating a

single diandrous flower. Ster. Fl. Filament slender ; anther 2- celled, didy-

mous ; the cells dehiscent transversely
;
pollen-grains large, spherical, muri-

cate. Fert. FL Ovary 1-celled ; style and truncate or funnel-shaped stigma

simple. Ovules and seeds 1-7.— Fronds 1 - 5-nerved, producing a single root-

let beneath (which is destitute of vascular tissue), proliferous from a cleft in

the margin tOAvard the base, and at length stipitate ; the tissue abounding with

bundles of rhaphides. (An old Greek name of uncertain meaning.)

* Ovule solitary, orthotropous or nearly so; frond 1 —3-nerved, thin.

•t- Fronds oblong, stalked at base, remaining connected.

1. L. trisiilca, L. Fronds oblong to oblong-lanceolate (6 -9'' long), at-

tenuate at base into a slender stalk, denticulate at the tip, very obscurely 3-

nerved, often without rootlets, usually several series of offshoots remaining

connected ; spathe sac-like ; seeds ovate, amphitropous, with small round oper-

culum.— Ponds and springy places, N. Scotia to N. J., west to the Pacific. (Eu.)

— -i- Fronds oblong to elliptical or round-ovate, sessile, soon separating.

2. L. Valdivi^na, Philippi. Fronds elliptic-oblong, small (about 1" long),

rather thick, usually somewhat falcate, obscurely \-nerved ; spathe hroad-reni*

form ; utricle long-ovate, pointed by the long style ; seed orthotropous, oblong,

with a -prominent acute operculum. (L. Torreyi, Austin.) — Pools, N. J. and

southward, westward across the continent. (S. Am.)

3. L. perpusilla, Torr. Fronds obovate or roundish-obovate, oblique {1"

1|" long), o6scMre/j/ 3-nerved; utricle ovate ; style rather long; seed orthotro'
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pous, ovate or oval, obtuse, with scarce! >/ apiculate operculum.— N. Y. and N. J.,

west to Mich, and Wise.— Var. trinervis, Austin, has larger, distinctly 3-

nerved fronds, and an unequally cordate seed.

4- L. minor, L. Fronds round- to elliptic-obovate (l-2j"in diameter),

rather thick, verij obscureli/ 3-nerved ; spathe sac-like ; utricle short-urn-shaped,

tipped with a short style ; seed oblong-obovate, amphitropous, with prominent

rounded operculum.— Stagnant waters, throughout N. Am. (Eu.)

* * Ovules 2-7, anatropous ; fronds very thick and spongy, Jiat above, very

obscurely 5-nerved (l-J-3" long).

5. L. gibba, L. Fronds obovate-elliptic to nearly orbicular, almost hemi-

spherical, soon separating ; bract sac-like.— Mo. ( 1 ) to Ariz, and Calif.

3. WOLFF I A, Horkel.

Flowers central, bursting through the upper surface of the globular (or in

some foreign ones flat) and loosely cellular frond, only 2 ; one consisting of a

single stamen with a 1-celled 2-valved anther; the other of a globular ovary,

tipped with a very short style and a depressed stigma. Ovule orthotropous,

rather oblique in the cell. Utricle spherical. Albumen thin.— Fronds root-

less, proliferous from a cleft or funnel-shaped opening at the base, the offspring

soon detached ; no rhaphides.— The simplest and smallest of flowering plants,

from i-j' long (an African and Cuban species much larger), floating as little

grains on the water. (Named for John Fred. Wolff, who wrote on Lemna in

1801.)

1. W. Columbiana, Karsten. Globose or globular, -^-f loiig) ^ery

loosely cellular, light green all over, not dotted ; stomata 1 - 6 ; the opening

at the base circular and with a thin border.— Floating rather beneath the sur-

face of stagnant waters, Conn, to N. J., west to Minn, and La.

2. W. Brasili^nsis, Weddell. Oblong, smaller and more densely cellu-

lar, flattish and deep green with many stomata above, tumid and pale below,

brown-dotted all over, anterior edge sharp, opening at base circular.— Growing

with the last, but floating on the surface.

Order 125. ALISMACE^. (Water-Plantain Family.)

Marsh herbs, with scape-like stems, sheathing leaves, and perfect or monoe-

cious or dioecious flowers ; perianth of 3 herbaceous persistent sepals and

as many (often conspicuous) white deciduous petals, which are imbricate or

involute in bud ; stamens 6 or more, included ; ovaries numerous, distinct

^

l-celled and mostly 1-ovuled, becoming achenes in fruit (in our genera)
;

seeds erect ; campylotropous.— Roots fibrous ; leaves radical, petiolate and

strongly nerved with transverse veinlets, the earlier sometimes without

blade ; flowers long-pedicellate, mostly verticillate, in a loose raceme or

panicle, with lanceolate scarious bracts slightly connate at base.

1. Alisma. Flowers perfect, usually 6-androus Carpels flattened, in one whorl.

2. Sagittaria. Flowers mostly unisexual. Stamens rarely few. Carpels flattened, in

dense heads, winged.

8. Echinodorus. Flowers perfect. Stamens 6 or more. Carpels capitate, turgid an(J

ribbed, often beaked.
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1. ALISMA, L. Water-Plantaix.

Flowers perfect. Petals involute in the bud. Stamens definite, mostly 6

Ovaries many in a simple circle on a flattened receptacle, forming flattened

coriaceous achenes, which are dilated and 2-3-keeled on the back.— Roots

fibrous. Leaves all from the root, several-ribbed, with connected veinlets.

Scape with whorled pauicled branches. Flowers small, Avhite or pale rose

color. (The Greek name; of uncertain derivation.)

1. A. PlantagO, L. Perennial by a stout proliferous corm ; leaves long-

pecioled, ovate, oblong, or lanceolate or even linear, acute, mostly rounded or

heart-shaped at base, 3-9-iierved; panicle loose, compound, many-flowered

(1-2° long) ; carpels obliquely obovate, forming an obtusely triangular whorl

in fruit.— Shallow water and ditches, across the continent. Very variable as

to foliage, but the leaves usually more broadly cordate-ovate than in Old

World forms (var. Americanum, R. ^- S.) ; when growing under water thin-

ner and narrowly lanceolate. (Eu., etc.)

2. SAGITTARIA, L. Arrow-head.

Flowers monoecious, or often dioecious in n. 1 and 4, and polygamous in n. 7.

Petals imbricated in the bud. Stamens indefinite, rarely few. Ovaries many,

crowded in a spherical or somewhat triangular depressed head on a globular

receptacle, in fruit forming flat membranaceous winged achenes.— JNIarsh or

aquatic, mostly perennial, stoloniferous herbs, with milky juice and fibrous

roots ; the scapes sheathed at base by the bases of the long cellular petioles, of

which the primary ones, and sometimes all, are flattened, nerved, and destitute

of any proper blade (i. e. are phyllodia) ; when present the blade is arrow-

shaped or lanceolate, nerved and with cross-veinlets as in Alisma. Flowers

produced all summer, whorled in threes, with membranous bracts ; the sterile

above. (Name from sagitfa, an arrow, from the prevalent form of the leaves.)

§ 1. SAGITTARIA proper. Flowers monoecious, with the lower whorls pistil-

late, or dioecious ; stamens few or numerous, covering the receptacle; sepals

spreading or rejiexed in fruit.

* Filaments numerous, narrow, as long as or longer than the linear-oblong anthers

:

bracts 3, distinct ; fruiting heads larger.

1. S. variabilis, Engelm. Scape (:i-4°high) angled, with one or more

of the lower whorls fertile ; leaves very various, almost ai.vays sagittate;

bracts mostly pointed
;
pedicels of the fertile flowers at least lialf the length

of the sterile ones
;
petals wholly white ; filaments glabrous, nearly twice the

length of the anthers; achenes obovate (about V long), winged on both mar-

gins, with a long curved or usually horizontal beak :|
- J its length. (S. sagit-

tsefolia, L., var. variabilis, M. Micheli.)— In water or wet places, very common

;

exceedingly variable in size and foliage, ordinarily Avith narrow halberd-shaped

or sagittate leaves,— sometimes dioecious, with large, broad and obtuse leaves

(var. OBTtjSA), or monoecious, with large, broad and acute leaA'es (var. lati-

F6LiA),or the narroAv leaves with long and linear diverging lobes (var. an-

gustif6lia), or with some leaves lanceolate or ovate-lanceolate, others more

or less sagittate (var. diversif6lia), etc. Root pro])agating by stolons tuber-

iferous at the extremity.— The European species has the fertile pedicels ordy
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^ or ^ the length of the sterile ; flaws of the petals purple-tinged ; filaments

not longer than the anthers ; and achenes almost orbicular, very broadly \vinged

and with a short straight beak.

Var. pubescens, Kngelm. Upper part of petiole and scape and espe-

cially the orbicular-ovate obtuse bracts and sepals pubescent or woolly ; beak

of fruit horizontal.— N. J. and. Penn. to Ga.

Var. (?) gracilis, Engelm. Lobes of the sagittate leaves very narrowly

linear (^ - 2" wide) ; achene narrowly cuueate-obovate (2" long), the beak long,

stout, and strongly recurved, the sides usually strongly 1 -3-crested. (S. eris-

tata, EiKjdm.'] ) — Mass. to western N. Y. ; Iowa.

2. S. lancifolia, L. Scape 2-5° high, w^ith several of the lower whorls

fertile; leaves lanceolate or lance-oblong, rarely linear, all with a tapering

base, thick or coriaceous (6-18' long and on a long and stout petiole, never

sagittate), the nerves mostly arising from the very thick midrib ; bracts ovate,

acute or acuminate; pedicels slender, the fertile scarcely shorter than the

sterile ones; filaments pubescent; achenes falcate, winged on the back,

pointed with an incurved beak.— Swamps, Md. to Ky., Mo., and southward.

(W.Ind.)

* * Filaments verij short, with enlarged mostli/ glandular base ; anthers orate or

short-oblong ; fruiting heads small ; oracts more or less connate ; leaves eery

rareli/ sagittate.

3. S. heteroph^lla, Pursh. Scape weak (3' - 2° high), at length pro-

cumbent ; leaves lanceolate or lance-oval, entire, or with one or two narrow

basal sagittate appendages; bracts roundish, obtuse; flowers of the lowest

whorl fertile and almost sessile ; the sterile on long pedicels ; filaments glan-

dular-pubescent ; achenes narroidij obovate witJi a long erect beak.— X. Eng. to

Fla., west to Minn, and ]\Io. Varies as to foliage, the leaves being broad

(var. ELLfPTicA, Engelm.), or rigid and narrowly lanceolate w^ith stout peti-

oles (var. RiGiDA, Engelm.), or nearly linear (var. AxorsTirdLiA, Elngelm.)

4. S. graniinea, Michx. Scape 3' -2° high; phallodia flat, mostly

broadljj linear, acuminate; leaves ovate-lanceolate to linear, on long slender

petioles, sometimes reduced to the petiole merely ; bracts rather o])tuse ; whorls

of flowers often few% all staminate or the lower fertile
;
pedicels slender, spread-

ing, nearly equal
; fllaments 15 - 20, glandular-pubescent ; achene small (4" long),

narrowly obovate, almost beakless, winged on the back, flat and scarceh/ costate

on the sides.— X. Eng. to Minn., south to the Gulf; very variable.

5. S. tdres, Watson. Phgllodia terete, verg acutelij attenuate \\\)\\^Yi\, ^^
12' long, very rarely bearing a narrow blade; scape i-H° high; bracts con-

nate at base; pedicels in 1-3 wliorls, all very slender and spreading, 1 or 2

fruiting, ^-V long; filaments 12, dilated, pubescent; achene obovate, 1" long,

with an erect beak, the margins and sides crenatelij several-crested.— In shallow

water, S. Xew Eng. to X. J. (Hyannis, Mass., Deane; Wading River, L. I.,

Miller ; barrens of X. J., Torreg.) Phyllodia usually very strongly nodose.

6. S. natans, Michx., var. lorata, Chapm. Usually dAvarf ; leaves lin-

ear, strap-sliaped, obtuse or acutish, 1 -6' long, equalling or shorter than the

scape, very rarely with a narrow blade
;
pedicels in 1 - 3 whorls, only 1 or 2

hn'itiug, stouter and recurved : bracts connate or spd.the-Yike; fl'lamenfs 6-8,
(jlabrous ; achene obovate, short-beaked, \" long, the margins and sides crenatelij
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crested. (S. pusilla, Pursh.)— In mud or shallow water, near the coast;

N. Y. to Fla.

Var. (?) gracillima, Watson. wScape and the almost or wholly bladeless

leaves very slender and greatly elongated (2-4° long, 1" wide)
;
pedicels all

elongated, in usually distant whorls, the lower pistillate, slender and spread-

ing ; fruit unknown. (S. natans, Engelm. in Torr. Bull. ix. 4.) — In deep water

of streams in E. Mass. [HitcliiiKjs, Boott, C. E. Faxon, etc.) Wholly sub-

merged, only 1 or 2 flowers appearing at a time, floating on the surface. The

fruit, maturing under water, has not yet been collected.

§2. LOPHIOCARrUS. Fertile Jiowers perfect; stamens 9-15, af the base

of the receptacle ; sepals erect and embracing the fruit.

7. S. calycina, Engelm. Scape weak (3 - 9' high), at length mostly pro-

cumbent ; usually only the lowest whorl fertile, with pedicels as long as those

of the sterile flowers, recurved in fruit ; bracts orbicular, obtuse or rarely pointed

;

filaments slia'bt.ly rough, as long as the anthers ; acheues ubovate with a sliort

horizontal style ; leaves broadly halberd-shaped, obtuse or acutish, with wide

spreading lobes, often wider than long, or lanceolate or sometimes reduced to

linear phyllodia.— Maine to Del., west to Wise, Mo., and Tex. Quite vari-

able, several forms being enumerated, as var. spongi6sa, with spongy texture

and bladeless submerged leaves, eastward ; and westward, var. FLtriTANS, with

lauce-liuear floating leaves.

3. ECHINODORUS, Richard.

Flowers perfect. Petals imbricated in the bud. Stamens 6-21 or more.

Ovaries several or many, imbricated in a liead, forming thick and ribbed

achenes in fruit, often beaked with a projecting persistent style.— Mostly

annuals, with the habit of Sagittaria, the naked stems sparingly branched or

simple, and the flowers on rather short pedicels, in whorls of 3 - 6 or more.

Fl. summer and autumn. (Name from exii/coSr??, prickli/, or from ix'ti'os, and

Sopos, a leathern bottle, applied to the ovary, which is in most species armed

with the persistent style, so as to form a sort of prickly head of fruit.)

1. E. parvulus, Engelm. Scapes 1-3' high; shoots often creeping and

proliferous; leaves lanceolate or spatidate, acute i^-lY long, including the

petiole); umbel single, 2-8-flowered; pedicels reflexed in fruit; flower 3"

broad; stamens 9; styles much shorter than the ovarif ; achenes beakless, ob-

tusely few-ribbed.— In mud, Mass. to Mich, and E. j\Iinn., south to Fla. and

Tex. (S. Am.)

2. E. rostratUS, Engelm. Scape erect, 3' -2° high, longer than the

leaves; leaves broadly ovate, cordate or truncate at base, obtuse (the blade 1-3'

long); umbel proliferous, in a branched panicle ; flower 5" broad ; stamens 12;

styles longer than the ovary ; achenes beaked, acutely many-ribbed. — Swamps
and ditches, 111 to Fla., Mo., and Tex.— A low form (var. laxceolXtus,

Engelm.) has the leaves lanceolate with an acute base. 111., Mo.

3. E. radicans, Engelm. Stems or scape prostrate, creeping {2-^° \ong),

proliferous, bearing many whorls of flowers; leaves somewhat truncately

broadly heart-shaped, obtuse (2 - 8' broad), long-petioled ; flowers 6 - 9" broad
;

stamens about 21 ; styles shorter than the ovary ; achenes short-beaked , the keeled

back denticulate.— Swamps, 111. to N. C. and Fla., west to Mo. and Tex.
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Order*1l><j. NAIAOACE^:. (Poxdweed Family.)

Marsh or mostly Immersed aquatic herbs, with stems jointed and leafy 01

(in Triglochin) naked and scape-like, leaves sheathing at base or stipulate,

and flowers perfect or unisexual, often spathaceous, with perianth of 4 or 6

herbaceous distinct valvate segments, or membranous and tubular or cup-

shaped, or none. Stamens 1, 2, 4 or 6, with extrorse anthers. Ovaries
1-6, distinct or more or less coherent, 1-celled, usually 1-ovuled, in fruit

follicular or capsular or an indehiscent berry or utricle.

SuiJOKDER I. Juncagiiieae. Marsh plants, with terete bladeless

leaves
;
flowers perfect, spicate or racemose, with herbaceous 6- (rarely

d-) lobed perianth; carpels 3 or 6, more or less united, separating at

maturity. Seeds anatropous
; embryo straight.

1. Triglochin. Ovaries 3-6, united until maturity. Leaves radical. Flowers bractless,
iu a spike-like raceme terminating a jointless scape.

2. Scheuchzeria. Ovaries 3, nearly distinct, at length divergent. Flowers bracteate in a
loose raceme upon a leafy stem.

Suborder II. Naiadese. Immersed aquatics, with flat leaves;

ovaries solitary or distinct, 1-ovuled.

+- Flowers perfect, spiked or clustered ; anthers 4 or 2, sessile i leaves alternate.

3. Potaniogeton. Spike peduncled. Sepals 4, herbaceous. Anthers 4. Ovaries 4, sessile.

4. Kuppia. Flowers on an enclosed spadix, at length long-exserted, without pierianth.

Anther-cells 4, distinct. Ovaries 4, becoming stipitate.

-!- -<- Flowers monoecious or dioecious, axillary, naked, monandrous ; leaves opposite (alter-

nate in n. 6).

5. Zannichellia. Monoecious. Pistils (2 - 5) from a cup-shaped involucre or sheath.

6. Zostera. Pistils and stamens alternate in 2 vertical rows on the inner side of a leaf-like

enclosed spadix. Stigmas 2, linear. Stem creeping.

7. Naias. Dioecious ; pistil solitary, naked. Stamen enclosed in a membranous spathe.

Stems floating, with opposite or ternate leaves.

1. TRIGLOCHIN, L. Arrow -grass.

Sepals and petals nearly alike (greenish), ovate, concave, deciduous. Sta

mens 3 - 6 ; anthers oval, on very short filaments. Pistils united into a 3 - 6-

celled compound ovary ; stigmas sessile ; ovules solitary. Capsule splitting

when ripe into 3-6 carpels, which separate from a persistent central axis.—
Perennials, with rush-like, fleshy leaves, below sheathing the base of the wand-

like naked and jointless scape. Flowers small, in a spiked raceme, bractless.

(Name composed of rpe??, three, and y\<axi-v, point, from the three points of

the ripe fruit in n. 1 when dehiscent.)

* Fruit of 3 carpels.

1. T. pallistris, L. Scape (6-18' high) and leaves slender; sepals and

stamens ^-j fruit linear-club-shaped ; carpels when ripe separating from below

upAvard, leaving a triangular axis, aid-pointed at base.— Marshes, western

N. Y. to lib, Minn., and westward. Aug. (Eu., Asia, etc.)

2. T. striata, Kuiz & Pav. Scape (6-12' high) and leaves slender ; flow-

ers very small; sopnls and stamens 3; fruit globose-triangular, or when dry

3-lobed. (T. triandra, Michx.) — Sea-shore, Md. to Fla. (S. Am., etc.)
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* * Fruit of 6 carpels {rarely 5).

3. T. maritima, L. Scape (1-3° high) and leaves thickish, fleshy;

fruit ovate or oblong, acutish ; carpels rounded at base and slightly grooved

on the back, the edges acute.— Salt-marshes along the coast. Lab. to X. J.,

and in saline, boggy or wet places across the continent. (Eu., Asia, etc.)

2. SCHEUCHZERIA, L.

Sepals and petals oblong, spreading, nearly alike (greenish-yellow), but the

latter narrower, persistent. Stamens 6 ; anthers linear. Ovaries 3, globular,

slightly united at base, 2-3-ovuled, bearing flat sessile stigmas, in fruit form-

ing 3 diverging and inflated 1 - 2-seeded pods, opening along the inside.— A
low bog-herb, with a creeping jointed rootstock, tapering into the ascendina;

simple stem, which is zigzag, partly sheathed by the bases of the grass-like

conduplicate leaves, and terminated by a loose raceme of a few flowers, with

sheathing bracts ; leaves tubular at the apex. (Named for Jolin and Jolm Jacob

Scheiirhzpr, distinguished Swiss botanists early in the 18th century.)

1. S. pallistris, L.— Peat-bogs, X. Brunswick to X. J., westward across

the continent. June. (Eu., Asia.)

3. POTAMOGETON, Tourn. Pondweed.

Flowers perfect. Sepals 4, rounded, valvate in the bud. Stamens 4, oppo-

site the sepals ; anthers nearly sessile, 2-celled. Ovaries 4 (rarely only one),

with an ascending campylotropous ovule ; stigma sessile or on a short style.

Eruit drupe-like Avheu fresh, more or less compressed ; endocarp (nutlet) crus-

taceous. Embryo hooked, annular, or cochleate, the radicular end pointing

downward.— Herbs of fresh, or one in brackish, ponds and streams, with

jointed mostly rooting stems, and 2-ranked leaves, which are usually alternate

or imperfectly opposite ; the submersed ones pellucid, the floating ones often

dilated and of a firmer texture. Stipules membranous, more or less united

and sheathing. Spikes sheathed by the stipules in the bud, mostly raised on

a peduncle to the surface of the water. (An ancient name, composed of

TTora/ioj, a river, and y^irijou, a neighbor, from the place of growth.) — By fruit,

the full-grown fresh or macerated fruit is intended ; by nutlet, that with the

fleshy outer portion or epicarp removed. All except n. 19 flower in summer;

the month mentioned indicates the time of ripening of the fruit.

§ 1. Leaves of two sorts ; floating ones more or less coriaceous, ivith a dilated

petioled blade, different inform from the thinner submersed ones.

* Submersed leaves reduced to narrowly grass-like or filiform sessile phyllodia.

•t- Stems rather stout ; stipules free ; spikes all emersed, cylindrical and densely

fruited ; fruits fleshy and turgid, obliquely obovate.

1. P. natans, L. Stem simple or sparingly branched ; floating leaves all

iong-petioled, elliptical or ovate, somewhat cordate at base, obtuse but with a

blunt point, 21 -29-nerved; upper submersed leaves lanceolate, early perish-

ing, the lower (later in the season) very slender (3-7' long, barely \" wide) :

upper stipules very long, acute ; peduncle about the thickness of the stem ; spikes

1-2' long ; sides of the turgid nutlet with a small deep impression in the middle

;
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embryo coiled into an incomplete elliptical ring.— Ponds and ditches, N. Sco-

tia to Va., westward across the continent. I a deeper or flowing water the

plant becomes more slender and often wholly submersed (var. prolixus,

Koch).— Aug., Sept. (Eu., Asia.)

2. P. Oakesianus, Robbins. Stem more slender, much branched ; float-

ing leaves smaller (1-1^' l<Jiiff)> ovate- or oblong-elliptical, obtuse, fewer-

(17-23-) nerved; lowest submersed ones almost capillary (only j-^" wide),

continuing through the flowering season; spikes shorter (f-1' long), on

peduncles much thicker than the stem; fruit smaller and more acute; sides of

the turgid nutlet not at all impressed ; curvature of the embryo nearly circular,

its apex directed to a point above its base.— Ponds, and especially pools and

stagnant ditches, Mass. to N. J. ; also Anticosti. Aug.

3. P. Pennsylvanicus, Cham. Stems compressed, often simple from

the creeping rootstocks ; floating leaves chiefly opposite (I - 3|-' long), 11-17-

nerved, oblong, tapering into a short petiole, the lower gradually narrowing

and passing into the submersed ones, which are very numerous and approxi-

mate, 2-ranked, linear (2-5' long, and 1-2^" wide), 5-7-nerved, the lateral

nerves slender and nearly marginal, the space within the inner nerves coarsely

cellular-reticulated ; stipules veri/ obtuse; spikes numerous, about the length of

the thickened peduncle
;
fruit round-obovate, flattish, 3-keeled when dry ; nutlet

distinctly impressed on the sides; curvature of the embryo transversely oval.

(P. Claytonii, Tuckerm.) — Still or flowing water, N. Brunswick to S. C, west

to N. Ind. and Minn. July, Aug.

•t- -)- Like the preceding section, but all the parts small, slender and delicate,

only the fertile plants producing floating leaves; spikes very small and few-

flowered ; propagated by autumn buds.

4. P. Vaseyi, Robbins. Very delicate ; stem almost c?i^i\\ax\
; floating

leaves obovate (3-5" long) and about the length of their filiform petioles,

with 5 nerves deeply impressed beneath, cross-veins distinct ; submersed leaves

filiform-linear, very attenuate (1-2' long, 5-5" wide) and acute; stipules

not adnate, scarious, long, acute ; spikes all emersed, few, interrupted-oblong,

3-5-flowered, on a thickish peduncle; fruit oblique, round-obovate (|" long),

compressed, slightly sharp-margined, tipped with a distinct recurved style, the

sides impressed and face acute; upper portion of the embryo circularly in-

curved, its apex transverse to the fruit.— Canada and N. Eng. ; also 111. The
fruiting form, with floating leaves, rare ; the submerged form apparently much
more abundant.

5. P. lateralis, INIorong. Stem filiform, branching; floating leaves ellip-

tical (4-6" long by 2" wide), with 5-7 nerves deeply impressed beneath,

tapering at base into a somewhat dilated petiole shorter than the blade; sub-

mersed leaves linear, acute (1 -3' long by \-V' wide),.! -.3-nerved, the mid-

nerve with fine veins or cellular reticulations on each side, bi-glandular at

base ; stipules short ; peduncles ivith a very peculiar lateral appearance, widely

spreading at maturity, sometimes even recurved, often thicker than the stem

;

spikes often interrupted (2-4-flowered) ; fruit obliquely obovate (hardly V
long), the back much curved, with two fine grooves upon it; embryo oval in

its curve, the apex nearly touching the base. — Mass and Mich. ; rare. Unde
veloped specimens resemble P. pusillus.
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-f- -<- -t- Stems slender or filiform, much branched; floating leaves sometimes

wanting ; stipules adnate to the base of the leaf; spikes of two kinds, one

emersed, cylindrical and many-flowered, on a club-shaped peduncle, the other

submersed, globular and few-flowered ; fruit flat, cochleate, ivith thin or

scarcely any flesh and a thin nutlet ; embryo spiral.

6. P. Spirillus, Tuckerm. Floating leaves oval to lance-oblong and

lanceolate (the largest 10" long, 4" wide), usually obtuse, about equalling the

rather dilated petioles, with 5 - many nerves beneath deeply impressed ; upper

submersed leaves either with or without a lance-oblong or broad-linear proper

blade ; the numerous lower ones narro\/-linear, tapering toward the obtuse

apex (f - 1^' long, ^-'i" wide) ; stipules early lacerate ; submersed flowers usu-

ally solitary on very short erect peduncles ; fruit with the back either icinged

and with 4-5 distinct teeth or wingless and entire; embryo coiled If turns.—
Rivers, and even far up small streams, N. Eng. to Va., west to Mich, and

Mo. June- Aug.— Stem less slender than in the next.

7. P. hybridus, Michx. Floating leaves oval to lance-oblong (the largest

10" long, 6" wide), often acute, longer than the fl/iform petioles, with about

5-7 nerves beneath deeply impressed ; submersed leaves very numerous, al-

most setaceous (1-3' long, very rarely -J" wide); stipules obtuse ; emersed

spikes 4 -7" long; submersed spikes 1-4-flowered, ihe.\T peduncles (of their

own \Qn^th) frequently recurved ; fruit minute, about ^-toothed on the margin;

embryo coiled 1-J turns.— Shallow stagnant Avaters, N. Brunswick to Fla., west

to Mich., Mo., and N. Mex. June - Aug.

* * Submersed leaves lanceolate, rarely oval or linear, membranaceous ; spikes

dense, many-flowered, on stout peduncles.

8. P. rufescenSj Schrad. Stem simple ; floating leaves (often wanting)

2-5' long, rather thin, icedge-oblanceolate, narrowed into a shoi-t petiole, II

-

17-nerved ; submersed leaves almost sessile, lanceolate and lance-oblong, smooth

on the margin, fewer-nerved ; stipules broad, hyaline, obtuse, upper ones

acuminate ; spike 1-2' long, often somewhat compound ; fruit obovate, len-

ticular, pitted when immature, with an acute margin and pointed with the

rather long style; embryo incompletely annular.— In streams or ponds, N-

Brunswick to N. J., west to Minn, and Tex. Aug., Sept. (Eu.)

9. P. fluitans, Roth. Stem often branching below; floating leaves thin-

nish, lance-oblong or long-elliptical, often acute, long-petioled, 1 7 - 23-nerved

;

submersed leaves very long (3 - 12', by 2 - 12" wide), lanceolate and lance-linear,

7-1 5-nerved, coarsely reticulated
;
peduncles somewhat thickened upward

;

fruit obliquely obovate, obscurely 3-keeled when fresh, and distinctly so when

dry, the middle one winged above and sometimes with 3-5 shallow indenta-

tions ; the rounded slightly curved face surmounted by the short style ; nutlet

with the sides scarcely impressed ; upper part of the embryo circularly in

curved. (P. lonchites, Tuckerm.)— In streams or rarely in ponds, N. Bruns-

wick to X. J., west to Minn, and loAva. Aug., Sept. (Eu.)

10. P. pulcher, Tuckerm. Stem simple, black-spotted; leaves of three

kinds ; floating ones becoming very large (4-^ by 3|'), roundish-ovate and cor-

date or ovate-oblong, 25 - 37-nerved, all alternate ; upper sxdnnersed ones (3 - 5)

usually lanceolate, acute at base and very long-acuminate, 10- 1 5-nerved, very

thin, cellular each side of the midrib, undulate, short-petioled ; lowest (2-4
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near the base of the stem) thicker, plane, oval or oUon(j with a rouuded base,

or spatuhite-oblong, on louger petioles; stipules rather short and ol>Luse; pe-

;huKles thicker thau the stem; fruit with a rounded back and angular face,

pointed, distinctly 3-keeled when fresh, sharply so when dry ; nutlet with two

deep dorsal furrows, and a sinus below the angle in front; sides flat; embryo

circularly niucli incurved above.— Ponds, Vt. to Ga. and Mo. July, Aug.

11. P. ainplifolius, Tuckerm. Stems simple, of very variable lengtli

;

floathifj leaves (sometimes wanting) large, oblong or lance-ovate, sometimes

sliglitly cordate at base, abruptly acutish, 30- 50-nerved, on rather long peti-

oles ; submersed leaves often very large (reaching 7' by 2'), lanceolate or oval,

acute at each end, usually much recurved, undulate, mostly on short petioles

;

stipules verij long and tapering to a point, soon becoming loose; peduncles

thickened upward, in deep Mater much elongated ; fruit very large (over 2"

long), rather obliquely obovate, 3-keeled, with a broad stout beak; nutlet

slightly impressed on the sides ; upper part of the embryo curved into a ring.

— Ponds and rivers, X. Eng. to N. J., west to ^[inn. and Kan. Aug., Sept.

12. P. Illinoensis, Morong. Stem stout, branching towards the sum-

mit; floating leaves opposite, oval or ovate (2-5' long by l-J-2' broad), 19 -

25-nerved, rounded or subcordate at base, with a short blunt point at apex, on

short petioles : submersed leaves ratherfeic, oblong-elliptical, acute at each end,

usually ample (largest 8' by 1^') ; stipules coarse, obtuse^ strongly bicarinate

(2' long)
;
peduncles often clustered at the summit (2-4' long), thickening

upward
;
/ru/f roundish-obovate (If -2" long), 3-keeled on the back, middle

keel prominent ; nutlet flattened and slightly impressed on the sides, ol)tuse

or pointed at base ; apex of embryo directed transversely inward. — Streams

and ditches, western N. Y. to 111., Iowa, and Minn. Very near the last.

13. P. heterophyllus, Schreb. Stem slender, very branching below;

floating leaves mostly thin, variable, but with a short blunt point, 9 - 15-nerved,

usually 1-2' long and 6 - 9" wide ; submersed ones usually lanceolate or linear-

lanceolate, acuminate or cuspidate, narrowed toward tlie base, about 7-nerved

on the stem aiid 3-nerved on the branches ; upper ones petioled, lower sessile

;

stipules obtuse, loose
;

peduncles somewhat thickened upward ; fruit small,

roundish, compressed, scarcely keeled ; embryo annular above. (P. gramineus,

Fries.) — Still or flowing water, common. Varies exceedingly in its sub-

mersed leaves, peduncles, etc.; the var. graminif6lius (Fries), growing in

rapid streams, with stems much elongated and less brauclied, and the flaccid

submersed leaves 2-7' long by 2-10" wide.

Var. (?) myriophyllus, Bobbins. Sending up from running rootstocks

many short repeatedly dichotomous and densely leafy stems; fertile stems

very slender; floating leaves small, delicate, lance-oblong, on long filiform

petioles ; submersed stem-leaves larger, early perishing ; those of the branches

(deep-green) liuear-oblanceolate, very small (f-1' long), acute, sometimes

minutely serrulate; spike slender, loosely-flowered, much shorter than the

thickened peduncle. — Apponaug Pond, R. I., without fruit.

13^. P. Zizii, Mert. & Koch. Resembling P. lucens, but smaller, much
branched at base ; upper leaves coriaceous or subcoriaceous, long-petioled and

sometimes emersed, the others subsessile, all usually numerous, undulate and

shining; peduncle elongated. ( P. lucens, var. minor, iVo/;^. Also P. gramin-

eus. var. (?) spatliulaeformis, i^o66/tts ; P. spathseformis, Tuckerm.; "P. vari'
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ans, Morong")— N. Eng. to Fla., and westward. Connecting with the next

section. (Eu)

§ 2. Leaves all submersed ond similar, mosfli/ sessile, membranaceous and di-

lated, lanceo'aie, oblong, or oval • stipules obtuse, becoming loose.

14. P. lucens, L. Stem thick, branching, sometimes very large ; leaves

more or less petioled, oval or lanceolate, mucronate, often rough-serrulate, yre-

quentl'i shining ; peduncles often elongated ; fruit roundish and compressed,

with obtuse margins, slight! ij keeled; embryo circularly incurved above.

—

Ponds, N= Eng. to Fla., west to the Pacific. Aug., Sept. (Eu.)

Var. (?) Connecticutensis, Kobbins. Stem flexuous ; leaves all sub-

mersed, nearly sessile, lanceolate, acuminate, crisped, not shining nor serrulate

;

fruit larger, distinctly keeled; nutlet thick and hard.— Lake Saltonstall, East

Haven, Conn.

15. P. prselongUS, Wulf. Stem very long, branching, flexuous; leaves

lance-oblong or lanceolate (sometimes 7' long), half-clasping , obtuse with a boat-

shaped caviti/ at the extremity, thence splitting on pressure ; stipules scaribus,

very obtuse; spikes rather loose-flowered; peduncles very long (sometimes

reaching 20')
; fruit obliquely obovate, compressed, sharply keeled when dry

;

style terminating the nearly straight face ; curve of the embryo oval and lon-

gitudinal.— Ponds and large rivers, N. Scotia to Mass., west to Minn, and

Iowa. Sept., Oct. — Stem white ; foliage bright green. (Eu.)

16. P. perfoliatUS, L. Stem branching ; leaves orbicular, ovate or lanceo-

late from a cordate-clasping base, usually obtuse and often minutely serrulate;

peduncles short, cylindrical; fruit irregularly obovate, obtusely margined;

embryo incurved in an oval.— Ponds and slow streams, common. N. Scotia

to Fla., west to Minn, and Iowa. Sept., Oct. (Eu.)

Var. lanceolatUS, Robbins. Larger; leaves long-lanceolate from a cor-

date-clasping base and acuminate, wavy, Z-A^ long; peduncles thickened up-

ward.— Same range as the species, and extending west to the Pacific.

17. P. crispus, L. Stem compressed ; leaves linear-oblong, hsili-c\a.s\)mg,

obtuse, serrulate, crisped-wavy, 3-nerved ; fruit long-beaked ; upper portion of the

embryo incurved in a large circle.— Flowing and stagnant waters, Mass. to

N. J. and Va., west to western N. Y. June, July. (Eu.)

18. P. Mysticus, Morong. Stem very slender and irregularly branching,

nearly filiform (1 -3° high) ; leaves oblong-linear (^ - 1^' long by 2 -3" wide),

5 - 7-neTved, fnely undulate and entire, obtuse or bluntly pointed, abruptly nar-

rowing at base, sessile or partly clasping ; spikes few, capitate (4-6-flowered),

on erect peduncles (1-2' long); fruit (immature) obovate, small (liardly f"

long), obscurely 3-keeled on the back, a little beaked by the slender recurved

style.— Mystic Pond, Medford, Mass.

§ 3. Leaves all submersed and similar, mostly membranaceous and sessile, linear

or setaceous.

* Stipules free from the sheathing base of the leaf.

19. P. ZOSteraefolius, Schum. Stem branching, wing-flattened ; leaves

linear and grass-like (commonly 4' by H"), abruptly pointed, with many fne
and 3 larger nerves ; stipules (seen young) oblong, very obtuse ; spikes cylin-

drical, 12 - 15-flowered, not halfas long as the peduncle ; fruit obliquely obovate,

gomewhat keeled and with slight teeth on the back, the sides not impressed,
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the face arching aud terminated by the short style ; suminit of the large embryo

lying transverse to the fruit. (P. corapressus, Fries ; not L. ?) — Still aud slow-

flowing waters, N. Eng. to N. J., Iowa, and Minn. Aug., Sept. (Eu.)

20. P. Hillii, Morong. Stem slender, w.v'c/e/^ branching, fatt ish ; leaves

linear, acute (1 -2|' long by |- 1^" wide), 3-nerved, the lateral nerves delicate

and near the margin ; stipules whitish, striate, obtuse (3 - 5" long) ; spikes

capitate (3-6-fruited), on short spreading or recurved peduncles ; fruit as in

the last. — Mich, and western N. Y.

21. P. obtusifollUS, Mertens & Koch. Stem flattened, very branching

;

leaves linear, tapering toward the base, obtuse and mucronate or very acute,

3- {rarely 5-) nerved; stipules elongated, \Qxy obtuse; spike ovate, continuous,

5 - 8-flowered, about the length of the peduncle ; fruit oval, apiculate with the

style, not keeled when fresh, upper portion of embryo coiled inward and lying

transverse to the fruit.— Slow streams and ponds, Canada and X. Eng, to west-

ern N. Y. and Mich. Sept., Oct. (Eu.)

22. P. pauciflorus, Tursh. Stem filiform, flattish and very branching ;

leaves narrowly linear (1-2' long and seldom -J"" wide), acute, obscurely 3-

nerved ; stipules obtuse; spikes capitate, 1-4- (usually 2-) flowered, on short

club-shaped peduncles
; fruit roundish-lenticular ; the back more or less crested ;

upper portion of the embryo incurved in a circle.— Still or stagnant waters,

N. Brunswick to Ga., Iowa, Minn., and westward.

Var. Wiagarensis, Gray. Stem often longer (1 -3°) ; leaves larger {\\-

3|' long by V wide or less), 3-.5-nerved at base, very acute aud mucronate,

narrowed to the subpetiolate base. (P. Niagareusis, Tuckerm.)— Kunning

water, Great Lakes to S. C. ; also in Cal.

23. P. pusillus, L. Stem slender, flattish or nearly cylindrical, often very

branching; leaves narroio- or setaceous-linear, acuminate, acute or subacute, 1 -

3-nerved, furnished with translucent glands on each side at the base ; stipules at

first obtuse; spikes interrupted or capitate, 2 -8-flowered, on rather long pe-

duncles
;
fruit obliquely elliptical, scarcely keeled ; apex of embryo incurved and

directed obliquely downward.— Pools and ditches, X. Scotia to X. J., west to

Minn, and ]\Io., and Avestward. — Leaves sometimes almost setaceous (var.

tenuissimus, Koch).

Var. polyphyllus, Morong. Dwarf form (3 - ,5' high), divaricately branch-

ing from the base, very leafy throughout ; leaves very obtuse, not cuspidate,

3-nerved ; non-flowering but abundantly provided with propagating buds which

are formed on the thickened and hardened ends of the branches and closely

invested by iml^ricated leaves.— In a shallow pool, S. X'atick, Mass.

24. P. mucronatus, Schrad. Resembling P. pusillus, but stem less

branching; leaves broader (almost \" wide), o/'Cen 5-nerved ; spikes interrupted.

(P. pusillus, var. major. Fries.) — X'. Brunswick to western X. Y., Mich., and

Minn. July. (Eu.)

2.5. P. gemmiparus, Robbins. Stemfiliform,branching, terete, varying

greatly in height ; leaves hair-like, sometimes not as broad as tlie stem, often

with no apparent midrib, tapering to theflnest point (1 - 3' long), bi-glandular at

base; stipules |-1' long; spikes few (3-6-flowered), interrupted, on long fili-

form peduncles; propagating buds very numerous ; fruit like that of P. pusillus,

very rare. (P. pusillus, var. ? gemmiparus, Robbins.)— Slow-moving streams

and still water, Mass. Aug., Sept.
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26. P. Tuckermani, Robbins. Verij slender and delicate from a creeping

rootstock, of a fine light green ; stem filiform with several short and repeatedly

diehotomous leaf-bearing branches ; leaves thin and flat, but setaceous and ta-

pering to near the fineness ofa hair (1-4' long and ^" extreme width), obscurely

1 - 3-nerved, with a few coarse reticulations ; stipules rather persistent below,

Y long, obtuse
;
peduncle solitary, venj long, rather thickened upward ; spike 4 -

S-fioiceredf infruit continuous, oblong ;, fruit thick-lenticular, obscurely 3-keeled

;

nutlet slightlji impressed on the sides; shell thick and hard ; embryo nearly an-

nular.— Cold ponds, White Mountains of N. H., N. Y., and N. J.

* * Stipules united with the sheathing base of the leaf.

27. P. pectinatus, L. Stem filiform, repeatedly diehotomous; leaves very

narrowly linear, attenuate to the apex, 1 -nerved with a few transverse veins;

spikes interrupted, on long filiform peduncles ; fruit obliquely broad-obovate,

compressed, bluntly keeled ; shell of nutlet very thick ; embryo spirally incurved.

— N. Brunswick to Fla., westward across the continent. Aug. -Oct. (Eu.)

28. P. marinus, L. Resembling narrow-leaved forms of the last species,

low and very leafy ; peduncles much elongated; //"w/i much smaller (I'^long)

and thinner, round-obovate, not keeled upon the rounded back, tipped with the

broad sessile stigma; embryo annular.— Western N. Y., 111., Mich., and south-

ward. Probably the range of this species is much more extensive than indi-

cated, as it has been confounded with P. pectinatus.

29. P. Robbinsii, Oakes. Stem ascending from a creeping base, rigid,

verv branching, invested by the bases of the leaves and stipules; leaves crowded

in two ranks, recurved-spreading , narrow-lanceolate or linear (.3 - 5' long and 2 -

3" wide), acuminate, ciliate-serrulate with translucent teeth, many-nerved; stip-

ules obtuse Avhen young, their nerves soon becoming bristles; spikes numer-

ous, loosely fewflowered, on short peduncles; fruit oblong-obovate (2'' long),

heeled with a broadish wing, acutely beaked ; embryo stout, ovally annular.—
In ponds and slow streams, N. Brunswick to N. J., the N. shore of L. Superior,

and far westward.

4. R UP PI A, L. Ditch-grass.

Flowers perfect, 2 or more approximated on a slender spadix, which is at

first enclosed in the sheathing spathe-like base of a leaf, entirely destitute of

floral envelopes, consisting of 2 sessile stamens, each with 2 large and separate

anther-cells, and 4 small sessile ovaries, with solitary campylotropous suspended

ovules ; stigma sessile, depressed. Fruit small obliquely ovate pointed drupes,

each raised on a slender stalk which appears after flowering ; the spadix itself

also then raised on an elongated thread-form peduncle. Embryo ovoid, with a

short and pointed plumule from the upper end, by the side of the short cotyle-

don.— Marine herbs, growing under water, with long and thread-like forking

stems, and slender almost capillary alternate leaves, sheathing at the base.

Flowers rising to the surface at the time of expansion. (Dedicated to //. B.

Ruppius, a German botanical author of the early part of the 18th century.)

1. Bi. maritima, L. Leaves linear-capillary ; nut ovate, obliquely erect,

1-J" long; fruiting peduncles capillary (3-6' long); stipes 1-12" long.

—

Shallow bays, along tlie entire coast; also occasional!}- in saline places in tlie

interior. (Eu., Asia, etc.)
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5. ZANNICHELLIA, Micheli. Horned Pondweed.

Flowers moiioecious. sessile, naked, usually both kinds from the same axil

,

the sterile cousistiug of a siugle stameu, with a slender filament bearing a. 2-

4 celled anther; the fertile of 2-5 (usually 4) sessile pistils in the same cup-

shaped involucre, forming obliquely ol)long nutlets in fruit, lieaked with a short

style, which is tipped by an obliquely disk-shaped or somewhat 2-lobed stigma.

Seed orthotropous, suspended, straight. Cotyledon taper, bent and coiled.—
Slender branching herbs, growing under Avater, with mostly opposite long and

linear thread-form entire leaves, and sheathing membranous stipules (Named
in honor of Zannichelli, a Venetian botanist.)

1. Z. pallistris, L. Style at least half as long as the fruit, which is flat-

tish, somewhat incurved, even, or occasioually more or less toothed on the back

(not wing-margined in our plant), nearly sessile; or, in var. pedunculXta,

both the cluster and the separate fruits evidently peduncled.— Ponds and slow

streams, throughout N. America, but not common. July. (Eu., Asia.)

6, ZOSTER A, L. Grass-WRACK. Eel-grass.

Flowers monoecious; the two kinds naked and sessile and alternately ar-

ranged in two rows on the midrib of one side of a linear leaf-like spadix, which

is hidden in a long and sheath-like base of a leaf (spathe) ; the sterile flowers

consisting of siugle ovate or oval 1 -celled sessile anthers, as large as the ovaries,

and containing a tuft of threads in place of ordinary pollen ; the fertile of single

ovate-oblong ovaries attached near their apex, tapering upward into an awl-

shaped style, and containing a pendulous orthotropous ovule ; stigmas 2, long

and bristle-form, deciduous. Utricle bursting irregularly, enclosing an oblong

longitudinally ribbed seed (or nutlet). Embryo short and thick (proper cotyle-

don almost obsolete), with an open chink or cleft its whole length, from which

protrudes a doubly curved slender plumule.— Grass-like marine herbs, grow-

ing Avholly under water, from a jointed creeping stem or rootstock, sheathed

by the bases of the very long and linear, obtuse, entire, grass-like, ribbon-shaped

leaves (whence the name, from ^wctttjp, a band).

1. Z. marina, L. Leaves obscurely 3-5-nerved. —Common in shoal

water of bays along the coast, from Newf. to Fla. (Eu.)

7. NAIAS, L. Nal^vd.

Flowers dioecious or monoecious, axillary, solitary and sessile ; the sterile

consisting of a single stamen enclosed in a little membranous spathe ; anther at

first nearly sessile, the filament at length elongated. Fertile flowers consisting

of a single ovary tapering into a short style ; stigmas 2-4, awl-shaped ; ovule

erect, anatropous. Fruit a little seed-like nutlet, enclosed in a loose and separ-

able membranous epicarp. Embryo straight, the radicular end downward.—
Slender branching herbs, growing under water, with opposite and linear leaves,

somewhat crowded into whorls, spinulose-toothed, sessile ana dilated at base.

Flowers very small, solitary, but often clustered with the branch-leaves in the

axils; in summer. (Notc£$, a icafei--n)/mph.)

1. !N". marina, L. Stem rather stout and often armed u-ith by-oad prichfes

;

leaves broadlji linear (3 - IS'' long), coarseli/ and sharpli/ toothed, the dilated base

entire; irmt 2-2^" long; seed verij finely lineate. o6/o?i^, slightly compressed-



566 NAIADACEiE. (P0NDV7EED FAMILY.)

(N, major, All.)— Marshes and salt-springs of western N. Y. and Mich. Teeth

of one or more brownish cells upon a many-celled base. (En.)

Var. gracilis, Morong. Internodes long (1-3') and nearly naked, with

only a few teeth above ; leaves very narrow, the dilated base also toothed

;

fruit smaller.— Canoga marshes, western N. Y. ; also in Fla.

Var. recurv^ta, Dudley. Stems short, inclined to be dichotomously

branched, recurved-spreading ; leaves usually recurved, the teeth prominent,

the dilated base with a projecting tooth each side.— Cayuga marshes, N. Y.

2. N, flexilis, Rostk. & Schmidt. Stems usual/ ij very slender; leaves

very narroidy linear (i-1' long), very minutely serrulate; fruit \^" long,

narrowly oblong; seeds lance-oval, smooth and shining. — Ponds and slow

streams, N. Scotia to S. C, Iowa and Minn. Teeth on the margins of the

leaves 1-celled. (Eu.) — Var. robusta, Morong. Stem stout, few-leaved,

sparsely branching, elongated; leaves flat, abruptly acute.— E. Mass., Mich.,

and Tex.

3. N. Indica, Cham., var. gracilliina, A. Br. Branches alternate

;

leaves very narrowly linear, nearly capillary, straight, serrate, the rounded lobes

of the sheathing base spinulose-ciliate ; fruit linear, impressed-dotted between the

numerous ribs.— Mass. to Penn., west to Ind. and Mo. Teeth of 3 cells each.

Order 127. ERIOCAULE^E. (Pipewort Family.)

Aquatic or marsh herbs, stemless or short-stemmed, tvith a tuft offibrous

roots, a cluster of linear and often loosely cellular grass-like leaves, and

naked scapes sheathed at the base, bearing dense heads of monoecious or

rarely dioecious small 2 -S-mei'ous flowers, each in the axil of a scarious

bract; the perianth double or rxirely simple, chaffy; anthers introrse; the

fruit a 2-S-celled 2-S-seeded capsule; seeds pendulous, orthotropous

;

embryo at the apex of mealy albumen.— Chiefly tropical plants, a few

in northern temperate regions.

1. £riocauloii* Perianth double, the inner (corolla) tubular-funnel-form in the staminate

flowers ; stamens twice as many as its lobes (4). Anthers '2-celled.

2. Peepalanthus. Perianth as in the last ; stamens only as many as the corolla-lobes (3).

Anthers 2-celled.

8. Lachnocaulon. Perianth simple, of 3 sepals. Stamens 3, monadelphous below.

Anthers 1-celled.

1. ERIOCAtjLON, L. Pipewort.

Flowers monoecious and androgynous, i. e. both kinds in tlie same head, either

Intermixed, or the central ones sterile and the exterior fertile, rarely dioecious.

Ster. Fl. Calyx of 2 or 3 keeled or boat-shaped sepals, usually spatulate or

dilated upward. Corolla tubular, 2 - 3-lobed, each of the lobes bearing a black

gland or spot. Stamens twice as many, one inserted at the base of each lobe

and one in each sinus ; anthers 2-celled, Pistils rudimentary. Pert. Fl. Calyx

as in the sterile flowers, often remote from the rest of the flower (therefore per-

haps to be viewed as a pair of bractlets). Corolla of 2 or 3 separate narrow

petals. Stamens none. Ovary often stalked, 2 - 3-lobed, 2 - 3-celled ; style 1
;

stigmas 2 or 3, slender. Capsule membranaceous, loculicidal.— Leaves mostly

smooth, loosely cellular and pellucid, flat or concave above. Scapes or pedun
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)les Terminated by a single head, involucrate by some outer empty bracts.

Flowers, also the tips of the bracts, etc., usually white-bearded or woolly-

(Name compounded of epiou, wool, and kouAo's, a stalk, from the wool at the

base of the scape.)— Our species are all stemless, wholly glabrous excepting

at the base and the flowers, witli a depressed head and dimerous flowers.

1. E. decangulare, L. Zc«re5o6^Mse, varying from linear-lanceolate to

linear-awl-shaped, rather rigid; scapes 10- 12-ribbed (1 -3° high) ; head hemi-

spherical, becoming globular (2-7" Avide) ; scales of the involucre acutish,

straw-color or light brown; cAq^ (bracts among the flowers) pointed.— Pine-

barren swamps, X. J. to Fla. July - Sept.

2. E. gnaphalodes, Michx. Leaves spreading {2- ft' long), grasstj-awl-

shaped, rigid, or when submersed thin and pellucid, tapering gradually to a
sharp point, mostly shorter than the sheath of the 10-ribbed scape ; scales of

the involucre very obtuse, turning lead-color; chaff obtuse.— Pine-barren

swamps, N. J. to Fla.

3. E. septangulare, Withering. Leaves short (l-S" long), awl-shaped,

r>ellucid, soft and very cellular ; scape 4 - 1-striate, slender, 2-6' high, or when
submersed becoming 1 - 6° long, according to the depth of the water; chaff

acutish ; head 2 - 3" broad ; the bracts, chaff, etc., lead-color, except the white

coarse beard.— In ponds or along their borders, Newf. to N. J., west to Ind.,

Mich., and Minn. July, Aug. (Eu.)

2. P-aiPALANTHUS, Martius.

Stamens as many as the (often involute) lobes of the funnel-form corolla of

the sterile flowers, and opposite them, commonly 3, and the flower ternary

throughout. Otherwise nearly as in Eriocaulon. (Name from iranrd\7], dust

or flour, and 6.vdos, flower, from the meal-like down or scurf of the heads and

flowers of many South American species.)

1. P. flavidulus, Kunth. Tufted, stemless; leaves bristle-awl-shaped

(1' long); scapes very slender, simple, minutely pubescent (6-12' high), 5-

angled ; bracts of the involucre oblong, pale straw-color, those among the flow-

ers mostly obsolete
;
perianth glabrous ; sepals and petals of the fertile flowers

linear-lanceolate, scarious-white.— Low pine-barrens, S. Va. to Fla.

3. LACHNOCAULON, Kunth. Hairy Pipewort.

Flowers monoecious, etc., as in Eriocaulon. Calyx of 3 sepals. Corolla none

!

Ster. Fl. Stamens 3 ; filaments below coalescent into a club-shaped tube around

the rudiment of a pistil, above separate and elongated ; anthers 1-celled ! Fert,

Fl. Ovary 3-celled, surrounded by 3 tufts of hairs (in place of a corolla). Stig-

mas 3, two-cleft.— Leaves linear-sword-shaped, tufted. Scape slender, bearing

1 single head, 2 - 3-angled, hairy. (Name from Kaxvos, wool, and KavXos, stalk.)

1- L. Michauxii, Kunth.— Low pine-barrens, Va. to Fla.

Order 128. CYPERACE^. (Sedge Family.)

Grass-like or rush-like herbs, withflbrous roots, mostly solid stems (culms),

elosed sheaths, and spi/ced chiefly 3-androus flowei's, one in the axil of each

<\fthe glume-like imbricated bracts (scales, glumes), destitute ofany perianth.
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or with hypogynous bristles or scales in its place; the 1-celled ovary with a

single erect anatropous uoide, in fruit forming an achene. Style 2-cleft

with the fruit flattened or lenticular, or 3-cleft and fruit 3-angular. Em-
bryo minute at the base of the somewhat floury albumen. Stem-leaves

when present 3-ranked.— A large, widely diffused family.

I. Flowers all perfect, rarely some of them with stamens or pistil abortive •

spikes all of one sort.

Tribe I. SCIKPE^. Spikelets mostly many-flowered, with only 1 (rarely 2) of the

lower scales empty.

* Scales of the spikelet strictly 2-raiiked, conduplicate and keeled.

-1- Flowers destitute of bristles and of beak to the achene ; inflorescence terminal.

1- CjT^erus. Spikelets few -many-flowered, usually elongated or slender.

2. Kyllinga. Spikelets 1-flowered (but of 3 or 4 scales), glomerate in a sessile head.

•f- •<- Flower furnished with bristles : achene beaked ; inflorescence axillary.

3. Dulichium. Spikelets 6-10-flowered, slender, clustered on an axillary peduncle.

* * Scales of the several - many-flowered spikelet imbricated all round (subdistichous in n. 6).

^- Achene crowned with the bulbous persistent base of the style (usually deciduous in n. 7) ;

flowers without inner scales (bractlets).

t^ Hypogynous bristles (perianth) generally ijresent; culm naked.

4. Eleocharis. Spikelet solitary, terminating the culm. Stamens 3.

H- -H- Bristles always none ; culm leafy.'

5. Dicliromena. Spikelets crowded into a leafy-involucrate head, laterally flattened, the

scales more or less conduplicate and keeled. Many of the flowers imperfect or abortive.

6. Psilocarya. Spikelets in broad ojien cymes. Style almost wholly persistent.

7. Fiuibi-istylis. Spikelets in an involucrate umbel. Culm leafy at base. Style usually

wholly deciduous.
i- -I- Style not bulbous at base.

** Flowers without inner scales, but bristles generally present.

8. Scirpus. Spikelets solitary or clustered, or in a compound umbel, the stem often leafy

at base and inflorescence involucrate. Barbed bristles 3 - 8 or none. Stamens mostly 3.

9. Eriopliorum. As Scirpus, but the bristles naked, exserted and often silky in fruit.

Stamens 1-3.

++ ++ Flower with one or more inner scales.

10. Fuirena. Scalesofthespikeletawned below the apex. Flower surrounded by 3 stalked

petal-like scales alternating with 3 bristles.

II. Hemicarpha. Flower with a single very minute hyaline scale next the axis of the

spikelet ; bristles none.

12. liipocarpha. Flower enclosed by 2 inner scales, one next the axis, the other in fron<-

of the achene ; bristles none.

Tribe II. KHYNCHOSPOKE^. Spikelets mostly 1-2-flowered, with 2- many a.

the lower scales empty.

13. RhyncliQspora. Spikelets terete or flattish ; scales convex, either loosely enwrapping

or regularly imbricated. Achene crowned with a persistent tubercle or beak, and com-

monly surrounded by bristles.

14. Cladium. Spikelets terete, few-flowered, the scales, etc., as in the preceding. Acbets

destitute of tubercle. No bristles.

II. Flowers unisexual.

Tribe III. SCLEKIE^. Flowers monoecious ; the staminate and pistillate in the

same or in different clustered spikes. Achene naked, bony or crustaceous, supported

on a hardened disk.

15. Scleria. Spikes few-flowered: lower scales empty. No bristles or inner scales.
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Tribe IV, CARICE^. Flowers monoecious in the same (androgynous) or in separate

si>ikes, or sometimes cUcccious. Achene enclosed in a sac
(
perigynium).

16. Carex. Hyijogynous bristle short and enclosed in the perigynium or none.

1. CYPERUS, Touni. Galingale. (PI. 1.)

Spikelets many - few-flowered, mostly flat, variously arranged, mostly in

clusters or heads, which are commonly disposed in a simple or compound ter-

minal umbel. Scales 2-ranked, conduplicate and keeled (their decurrent base

below often forming margins or wings to the hollow of the joint of the axis next

below), deciduous when old. Stamens 1-3. No bristles or inner scales. Style

2-3-cleft, deciduous. Achene lenticular or triangular, naked at the apex.

—

Culms mostly triangular, simple, leafy at base, and with one or more leaves at

the summit, forming an involucre to the umbel or head. Peduncles or

rays unequal, sheathed at base. All flowering in late summer or autumn.

( Ku7re£/3os, the ancient name.)

§ 1. PYCREUS. Achene lenticular, the edge turned to the rhach's ; spikelet

flattened, mani)flowered ; rhachis narrow, not winged. Annuals.

* Umbel simple or capitate, rarelij slightlij compound.

1. C. flavescens, L. Culms 4-10' high; spikelets 5-8" long; invo-

lucre 3-leaved, very unequal ; spikelets becoming linear, obtuse, clustered on

the 2-4 very short rays (peduncles); scales obtuse, strair-i/ellow ; stamens 3;

achene sliining, orbicular, its superficial cells oblong.— Low grounds, N. Eng.

to Mich., 111., and southward. (Eu., etc.)

2. C. diandrus, Torr. (PI. l, fig. 1-4.) Spikelets lance-oblong (3-9"),

scattered or clustered on the 2-5 very short or unequal rays ; scales rather ob-

tuse, purple-brown on the margins or nearly all over; stamens 2, or sometimes

3 ; achene dull, oblong-obovate ; otherwise much like the last. — Low grounds,

common from the Atlantic to Minn., Ark., and X. Mex.— Var. castAxeus,

Torr. Scales more firm and browner ; with the type.

3. C. Nuttallii, Torr. Culms 4-12' high; spikelets lance-linear, acute

and very flat {\-V long), crowded on the few usually very short (or some of

them distinct) rays; scales oblong, ijeUowish-brown, rather loose; stamens 2;

achene oblong-obovate, verij blunt, dull.— Mostly in salt or brackish marshes,

along the coast, from Mass. to the Gulf.

4. C. polystachyus, Rottb., var. leptostachyus, Boeckl. Culms
very slender, 6-15' high ; leaves and elongated involucre very narrow; spike-

lets few to many on the 4-8 rays, linear, acute, 2 - 9" long ; scales thin, ovate,

jLcute, closely imbricated, pale brown ; stamens 2 ; achene linear-oblong or clavate,

short-pointed, graflsh and minutely pitted. (C. microdoutus, Torr.) — Margins

of ponds and streams, Va. to Fla. and Tex.

* * Umbel compound.

5. C. flavicomus, Vahl. Culm stout (I -3° high) ; leaves of the invo-

lucre 3-5, very long; spikelets linear (4-9" long), spiked and crowded

on the Avhole length of the branches of the several-rayed umbel, spreading;

scales oval, very obtuse, yellowish and brownish, broadly scarious- [xchitish-)

margined ; stamens 3 ; achene obovate, mucronate, blackish. — Low grounds,

Va. to Fla.
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^2. CYPEKUS proper. Achene triangular ; spikelets usually man
ij-
flowered^

more or less flattened , with cannate scales, the rhachis marginless or nearly

so {winged in n. 12).

* Stamen 1 ; spikelets short and small (li-5" long) in globidar heads, ovate or

linear-oblong, many-floicered ; achene oblong-obovate to linear.

•*-Low annuals; involucre 2- 3-leaved ; heads few; scales pointed.

6. C aristatUS, Rottb. Dwarf (1-5' high); spikelets chestnut-brown,

oblong becoming //?«e«r, 7 - 13-flowered, in 1-5 ovate heads (sessile and clus

;ered, or short-peduncled) ; scales nerved, tapering to a long recurved point

;

achene obloug-obovate, obtuse. (C. inflexus, Muhl.)— Sandy wet shores;

common. Sweet-scented in drying.

7. C. acuminatus, Torr. Slender (3-12' high); spikelets ovate, be-

coming oblong, 16-30-fluwered, pale; scales obscurely 3-nerved, short-tipped

;

achene oblong, pointed at both ends.— Low ground, 111. and southwestward.

4-H- Tall perennial (1 -4° high) ; heads many, greenish ; scales pointless.

8. C. calcaratUS, Nees. Culm obtusely triangular ; leaves and involucre

very long, keeled; umbel compound, many-rayed ; spikelets ovate (H" long),

in numerous small heads" achenes pale, linear, on a slender stipe ; scales nar-

row, acutish, obscurely 3-nervea. (C. virens, Gran, in part; not Miclix. C
Luzulie, var. umbellatus, Britt.)— Wet places, Dei. to Fla. and Tex.

* * Stamens 3 (2 in C. fuscus) ; spikelets clustered on the rays of a simple umbel

{or in a single sessile head) ; scales mostly green or greenish and many-nerved,

abruptly sharp-pointed ; achene obovate, sharply triangular.

•i-Low annuals.

9. C. eompressus, L. Culms 3-9' high, with a simple sessile or a few

umbellate clusters of oblong to linear spikelets (15-30-flowered and 3-8"

long) with crowded strongly keeled and very acute pale scales.— Sterile fields

along the coast, Md. to Fla. and Tex. ; also adventive near Philadelphia.

C. FUSCL'S, L. Of similar habit; spikelets much smaller (2-4" long),

the thin brown scales (greenish only on the keel) Ijarely acutish and very

faintly nerved.— Revere Beach, Mass. {Youitg) ; on ballast at Philadelphia.

(Adv. from Eu.)

-t- 4- Perennial, propagatingfrom hard clustered corms or bulb-like tubers.

10. C. Schweinitzii, Torr. Culm rough on the angles (1 -2° high) ; um
bel 4-8-rayed, rays very unequal, erect ; spikelets loosely or somewhat remotely

6 - \2flowered, with convex many-nerved scales ; joints narrowly Avinged.— Dry

sandy shores and ridges, western N. Y. and Penn. to ]\Iinn. and Kan.

11. C. filiculmis, Vahl. Culm slender, wiry, often reclined (8-15'

high) ; leaves linear {h-2" wide) or filiform ; spikelets numerous and clustered

in one sessile dense head, or in 1-7 additional looser heads on spreading rays of

an irregular nmbel; joints of the axis naked; scales blunt, greenish.— Dry

sterile soil ; common, especially southward.

12. C. Grayii, Torr. Culm thread-form, wiry (6- 12' high) ; leaves al-

most 6m^/e-s/m;)er/, channelled ; umbel simple, 4- &-rayed ; spikes 5-10 in a

loose head, spreading ; joiyits of the axis ivinged ; scales rather obtuse, greenish-

e-hestnut-color.— Barren sands, Plymouth, Mass., to N. J., near the coast.
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§ 3, PAPYRUS. Stijle 3-cle/t ; achene triangular ; stamens 3 ; spikelets many-

flowered,Jlattened , the carinate scales decurrent upon the rhachis as scarious

icings ; spikes in simple or com))ound umbels.

Wings ofthe rhachis soon separating to the base as a pair offree scales ; annmd.

13. C. erythrorhizos, Muhl. (PI. l, fig. 5-8.) Culm obtusely trian-

gular (3' -3° high); umbel mauv-rayed ; involucre 4-5-leave(I, very long;

involucels bristle-form ; spikelets very numerous, crowded in oblong or cylin-

drical nearly sessile heads or spikes, spreading horizontally, linear, flattish (3 -

6" long), bright chestnut-colored ; scales lanceolate, mucronulate.— Alluvial

banks, L. I. to Penn., Mich., Minn., and southward ; also adventive in X. Eng.

* * Wings of the rhachis persistentlg attached ; perennial by slender running

rootstocks.

•I,-Achene round-obovate ; scales mucronate or acute,free or spreading.

14. C. Haspan, L. Culms sharply angled (1-1^° high) ; leaves linear,

often reduced to membranous sheaths; umbel spreading , the flliform rags mostlg

longer than the 2-leaved involucre ; spikelets narrowly linear ; scales light reddish-

brown, oblong, mucronate, 3-nerved.— Ponds and ditches, Va. to Fla. and Tex.

15. C. dentatUS, Torr. (PI. l, fig. 9.) Culms slender (1° high) ; leaves

rigid and keeled; umbel erect, shorter than the 3-4-leaved involucre; scales

reddish-broAvn, with green keel, ovate, acute, 1-nerved.— Sandy swamps, N. Eng.

and northern N. Y. to S. C. and W. Va. Spikes often abortive and changed

into leafy tufts.

•*--^ Achene linear to oblong ; scales appressed, pointless or nearly so.

++ Perennial by tuberiferous stolons.

16. C. rotundus, L. (Xlt-Gra3S.) Culm slender (|-U° high), longer

than the leaves ; umbel simple or slightly compound, about equalling the in-

volucre; the few rays each bearing 4-9 dark chestnut-purple ]2-40-tlowered

acute spikelets (4-9" long) ; scales ovate, closely appressed, nerveless except on

the keel.— Sandy fields, \'a. to Fla. and Tex. ; also adventive near Philadel-

phia and New York city. (Eu.)

17. C. esculentus, L. Culm (1-2|° high) equalling the leaves; umbel
often compound, 4 - 7-rayed, much shorter than the long involucre ; spikelets

numerous, light chestnut or straw-color, acutish, 12-30-flowered (4-7'' long);

scales ovate or ovate-oblong narrowly scaiious-margined , nerved, the acutish tips

rather loose ; achene oblong-obovate. (C. phymatodes, Muhl.)— Low grounds,

along rivers, etc., N. Brunswick to Fla., west to Minn, and Tex. ; spreading ex-

tensively by its small nut-like tubers and becoming a pest in cultivated grounds

H- •*- Perennial, propagating by corm-like tubersfrom the base ; spikelets narrow,

acuminate, often teretish ; scales oblong-lanceolate ; achene linear-oblong.

18. C. strigOSUS, L. Culm mostly stout (1 -3° high); most of the rays

of the umbel elongated (1 - 5'), their sheaths 2-l)ristled ; spikelets 5 - 25-flowered,

spreading; scales several-nerved, much longer than the achene.— Damp or

fertile soil, Canada to Fla., west to Minn., Tex., and the Pacific. Very variable

in the number and length of the rays of the simple or compound umbel, and in

the size of the spikelets (2^-6 or even 12" long), more or less densely crowded

on the axis. _.
2o
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§4. DICLIDIUM. Style 3-cleft; spikelets narrow, terete or nearlji so^feW'-

manii-Jiowered, the scales closeli/ appressed and the broad wings oj' the jointed

rhachis enclosinrj the triangular acfiene.

19. C. speciosus, Vahl. Culm stout, mostlij low (5-20' high); rai/s of

the simple or compound umbel mostlij all short and croicded ; spikelets 10-20-

flowered, yellowish-brown at maturity (3 - 1" loug), the short joints of its axis

winged with very broad scaly margins which embrace the ovate triangular

achene ; the scales ovate, obtusish, ivibricatelij overlapping. (C. Michauxianus,

Gray, Manual; not Schultes.) — Low grounds and sandy banks, N. Eng. to

Fla., west to Minn, and Tex.

20. C. Engelmanili, Steud. Resembles n. 19; but the spikelets more

slender and terete, somewhat remotely 5-\o-Jlowered, the zigzag joints of the

axis slender and narrowly winged, and the oblong or oval broadly scarious scales

proportionally shorter, so as to expose a part of the axis of each joint, the succes-

sive scales not reaching the base of the one above on the same side ; achene oblong-

linear, very small.— Low grounds, Mass. to Wise, and southward.

§5. MARISCUS. Spikelets \ -A-Jiowered, subterete, usually in dense heads

;

scales appressed, several-nerved, the lower empty and often persistent after

the fall of the rest of the spikelet ; joints of the rhachis ivinged, enclosing the

triangular achene. Perennial.

* Spikelets slender and acuminate, more or less refracted in usually close urn-

belled spikes.— Connecting with § 4.

21. C. Lancastriensis, Porter. Culm (1-2° high) triangular; leaves

rather broadly linear; umbel of 6-9 mostly elongated rays; spikelets very nu-

merous in short-oblong close heads, soon reflexed, of 3-6 narrow scales, the

upper and lower empty, twice the length of the linear-oblong achene, which

is nearly V long.— Rich soil, Peun. and N. J. to Ala.

22. C. retrofraetUS, Torr. Culm and leaves usually minutely downy

and rough on the obtusish angles (1-3° high) ; umbel many-rayed; spikelets

slender-awl-shaped, very numerous in obovate or oblong heads terminating the

elongated rays, soon strongly reflexed, 1 - 2-Jiowered in the middle (3 - 5" long)

;

scales usually 4 or 5, the two lowest ovate and empty, the fertile lanceolate

and pointed, the uppermost involute-awl-shaped; achene linear, 1
1" long.

—

Sandy fields, N. J. to Fla. and Tex.

23. C. refractus, Engelm. Culm 1-2° high ; rays usually more or less

elongated ; spikelets very slender, in rather loose heads, divaricate or more or

less reflexed, 2-4-flowered; achene linear, 1:^" long.— N. J. to K C and Mo.

* * Spikelets very short, blunt, in densely compacted globose or cylindrical heads

24. C. OVUlaris, Torr. Culm sharply triangular (6' -2° high); umbel

1 - 6-rayed ; spikelets (.50 - 100) in a globular head, S-fowered, oblong, blunt (1^-

2" long) ; scales ovate, obtuse, a little longer than the ovate-oblong achene.—
Sandy dry soil, southern N. Y. to Fla., west to 111., Ark., and Tex.— Var.

ROBUSTUS, Boeckl., is a form with large heads (4-8" long), the spikelets 3-

4-flowered. (C. Wolfii, Wood.)— IW. to Ark., and southward.

25. C. Torr^yi, Britton. Like the last, but the heads cylindrical or oh-

long, spikelets usually 2-Jiowered, and achene linear-oblong. — L. Island to Fla..

west to Tex.
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2. KYLLINGA, Rottboell. (PI. 1.)

Spikelets of 3 or 4 two-ranked scales, 1 - l|-flowered; the 2 lower scales

niiuute and empty, as in Cyperus, § 4, but style oftener 2-cleft and achene

lenticular; spikes densely aggregated in solitary or triple sessile heads.

—

Culms leafy at base ; involucre 3-leaved. (Named after Peter KijUiny, a Dan-

ish botanist of the 17th century.)

1. K. pumila, Michx. Annual; culms 2-9' high; head globular or

3-lobed, whitish-green (about 4" broad), spikelets strictly 1-flowered; upper

scales ovate, pointed, rough on the keel ; stamens and styles 2 ; leaves linear

— Low grounds, Ohio to 111., south to Fla. and Tex. Aug.

3. DULICHIUM, Pers. (PI. 1.)

Spikelets many- (6- 10) flowered, linear, flattened, sessile in 2 ranks on ax-

illary solitary peduncles emerging from the sheaths of the leaves ; scales 2^

ranked, lanceolate, decurrent, forming flat wing-like margins on the joint below.

Perianth of 6 - 9 downwardly barbed bristles. Stamens 3. Style 2-cleft above.

Achene flattened, linear-oblong, beaked with the long persistent style.— A
perennial herb, Avith a terete simple hollow culm (1 -2° high), jointed and

leafy to the summit; leaves short and flat, linear, 3-ranked. (An alteration

of Dulcichirtain, an old name for a species of Cyperus.)

1 D. spathaceum, Pers.— Borders of ponds, N. Scotia to Fla., west to

Minn, and Tex. July -Sept.

4. ELEdCHAKIS, R.Br. Spike-Rush. (PI. 3.)

Spikelet single, terminating the naked culm, many -several-flowered. Scales

imbricated all round in many (rarely in 2 or 3) ranks. Perianth of 3 - 12 (com-

monly 6) bristles, usually rough or barbed downward, rarely obsolete. Sta-

mens 2-3. Style 2-3-cleft, its bulbous base persistent as a tubercle jointed

upon the apex of the lenticular or triangular achene.— Leafless, chiefly per-

ennial, with tufted culms sheathed at the base, from matted or creeping root-

stocks; flowering in summer. (Name from eAos, a marsh, and x°-'^P^i '<^ delight

in ; being marsh plants.

)

§ 1. Spikelet terete, hardly if at all thicker than the spongy-celhdar culm ; scales

jirmhj persistent; style mostly 3-cleft ; bristles 6 {rarely 7), Jinn or rigid,

mostly barbed dowmvard, equalling or surpassing the triangular or lenticular

achene.

* Spikelet linear or lanceoJate-awl-shaped
, few-floioered ; scales (only 3-9) few-

ranked, convolute-clasping the long fattened joints of the axis, lanceolate,

herbaceous (green) and several-nerved on the back, and with thin scarious

margins.

1. E. Robbinsii, Oakes. Floiver-bearing culms exactly triatigidar, rather

stout, erect (8' -2° high), also producing tufts of capillary abortive stems or

fine leaves, which float in the water; sheath obliquely truncate; spikelet 4-
10" long; achene oblong-obovate, triangular, minutely reticulated, about half

the length of the bristles, tipped with a flattened awl-shaped tubercle.— Shal-

low water. N. Eng. to Fla-



574 CYPERACE^. (sedge FAMILY.)

# * Spikelet cylindrical, many-Jlowered, 1-2' long ; scales in several ranks, firm
coriaceous with scarious margin, pale, nerveless orfaintly striate ; culms large

and stout (2-4° high) ; basal sheaths often leaf-bearing.

2. E. equisetoid.es, Torr. Culm terete, knotted as if jointed by many
cross-partitions ; achene smooth (the minute reticulatiou transversely linear-

rectangular), with a conical-beaked tubercle.— Shallow water, R. I. to Fla.,

west to Mich, and Tex.

3. E. quadrangulata, R. Br. (PI. 3, Sg. 6-9.) Culm continuous a7id

sharply 4-angled ; achene finely reticulated, with a conical flattened distinct tu-

bercle.— Shallow water, central N. Y. to Mich., and southward ; rare.

§ 2. Spikelet terete and turgid-ovate, much thicker than the very slender culm

;

scales thin-coriaceous or firm-membranaceous, persistent, ovate; style 3-cleft

;

bristles stout, barbed downward [or sometimes upward), as long as the striate

and pitied-reticulated triangidar achene and its tubercle; cidms tuftedfrom

fibrous roots, 1-2° high.

4. E. tuberculosa, R. Br. (PI. 3, fig. lO.) Culmsfiattish,stT'mte;s-pike-

let 3-6" long, many-flowered; tubercle fiattish-cap-shaped, as large as the body

of the achene.— Wet sandy soil, from Mass. along the coast to Fla.

5. E. tortilis, Schult. Culms sharply triangular, capillary, twistingwlien

dry; spikelet 2-3" long, few-flowered; conical-beaked tubercle much smaller

than the achene. (E. simplex, Torr.) — Eastern shore of Md. to Fla.

§ 3. Spikelets terete, much thicker than the cidm, many-fiowered ; scales imbri-

cated in many or more than 3 ranks, thin-membranaceous or scarious, with a

thicker midrib, usually brownish or purplish, sometimes deciduous.

« Style 2-cleft {often 3-cleft in n. 7 and 10) and the smooth achene lenticular:

culms slender or thread-form, terete or compressed.

i- Annuals ; culms tufted
,
from fibrous roots.

6. E. capitata, R. Br. Culms terete, ^-8' high or more ; spikelets ovate

to oblong (1-3" long), obtuse, 15-40-floAvered; scales thickish,Tound-oya.te, ob-

tuse, brown ot brownish with green keel and paler margins ; stamens 2 ; achene

obovate, black, about equalling the 6-8 bristles, tipped with a flattened or sau-

cer-shaped tubercle. ( E. dispar, E. ./. Hill. )
— In sand or gravel near sloughs,

Md. (Canby) to Fla. and Tex. ; N. Ind. (Hill). (S. Am., etc.)

7. E. OVata, R. Br. Culms nearly terete, 8- 14' high; spikelet globose-

ovoid to ovate-oblong, obtuse, 1 - 6" long (dull brown) ; scales very obtuse, densely

crowded in many ranks; style 3- (rarely 2-) cleft; achene obovate with narrow

base, pale-brownish, shining, shorter than the 6-8 bristles, broader than the

short-deltoid, acute and fattened tubercle. (E. obtusa, Schult.)— Muddy places,

N. Brunswick to ^linn., south and westward. Variable as to the length of its

bristles. A low form, with smaller and more narrowly obovate achenes, and

the bristles very short or none, is E. diandra, Wright. A dwarf form occurs

witli very small and few-flowered heads. (Eu.)

8. E. Engelmanni, Steud. Like the last; spikelets usually narrowly

cylindrical and acute or acutish, 2 - 8" long ; achene broad and truncate, the

tubercle covering the summit ; bristles not exceeding the achene. (E. obtusa,

var. detonsa, Gray.) — Mass. to Penn. and Mo.
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••- -t- Perennials, with running rootstocks.

9. E. Oliv^cea, Torr. (PI. 2, fig. 1 - 5.) Culms flattish, grooved, dif-

fusely tufted on sleuder matted rootstocks (2-4' high) ; spikelel ovate, actitish,

20 - ^O-Jiowered ; scales orate, obtuse, rather loosely imbricated (purple with a

green midrib and slightly scarious margins) ; achene obovate, dull, abruptly

beaked with a narrow tubercle, shorter than the 6-8 bristles. — Wet, sandy

soO, Mass. to X. C, and western N. Y.

10. E. palustris, R. Br. Culms nearly terete, striate, 1-5° high ; spikelet

oblong-lanceolate, pointed, man /-Jioiccred ; scales ovate-ohlong, loosely imbricated,

reddish-brown with a broad and translucent whitish margin and a greenish

keel, the upper acutish, the lowest rounded and often enlarged ; achene rather

narrowly obovate, somewliat shining, crowned witli a short ovate or ovate-tri-

angular flattened tubercle, shorter than the usualI ij 4 bristles.— Very common,

either in water, when it is pretty stout and tall, or in wet grassy grounds,

Avhen it is slender and lower. (Eu., Asia.) — Var. glaucescens. Gray. Culms

slender or filiform ; tubercle narrower, acute, beak-like, sometimes lialf as long

as the achene. With the type.— Var. calva. Gray. Bristles none; tubercle

short, but narrower than in the type.— ^"ar, vigens, L. H. Bailey. Culms

very stout, rigid ; achene more broadly obovoid. Lake Champlain and along

the Great Lakes to Minn.

* * Achene triangular or turgid ; style 3-cleft

^Bristles at least equalling the smooth achene, downwardly barbed, persistent.

11. E. rostellata, Torr. Cuhnsjiattened and striate-grooved, \v'iry, erect

(1 -2^° high), the sterile ones reclining, rooting and proliferous from the apex

(1 - 2° high), the sheath transversely truncate ; spikelet spindle-shaped, 12 - 20-

flowered ; scales ovate, obtuse (light-brown) ; achene obovate-triangular, nar-

rowed into the confluent pyramidal tubercle, Avhich is overtopped by the 4-6

bristles. — ]\Iarshes, N. Eng. to S. C, west to Mich, and Ky.

12. E. intermedia, Schultes. Culms capillary, wiry, striate-grooved,

densely tufted from fibrous roots, diffusely spreading or reclining (6-12' long)

;

spikelet oblong-ovate, acutish, loosely 10 - 20-Jlowered (2 - 3'' long) ; scales oblong,

obtuse, green-keeled, the sides purplish-brown : achene obovoid with a nar-

rowed base, beaked with a slender conical-awl-shaped distinct tubercle, which

nearly equals the 6 bristles.— Wet slopes, Penn. to Iowa, north to Canada.

13. E. Torreyana, Boeckl. Like the preceding, but more capillary and

heads smaller (1^-2" long), sometimes proliferous, the one or more short new

culms from the axil of its lowest scale, which persists as an herbaceous bract :

achene very much smaller, M'ith sharper angles and a short conical tubercle,

which is hardly equalled by the 3-6 slender bristles. (E. microcarpa, var. fili-

culmis, Torr.) — Wet pine-barrens, N. J. to Fla.

i--i- Bristles 2-4, shorter than the achene, slender and fragile, or none.

14. E. tenuis, Schultes. Cidms almost capillary, erect from running root-

stocks, 4-angular and flattish (1° high), the sides concave ;
spikelet elliptical, acut-

ish, 20-30-fou-ered (3" long) ; scales ovate, ohfu3e, chestnut-purple with a broad

scarious margin and green keel ; achene obovate, ruughish-wrinkled, crowned

with a small depressed tubercle, persistent after the fall of the scales ; bristles

^ as long as the achene or none. — N. Scotia to N. C. Minn., and Mo. June.
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15. E. compressa, Sullivant. Calms flat, striate, tufted, erect (l--2'^

liigh) ; spikelet ovate-oblong, or at length lanceolate, 20 -
2,Qflowered (4-7''

long; ; scales lanceolate-ovate, acute, dark purple with broad white pellucid

margins and summit ; achene yellowish, obovate-pear-shaped , obtusely triangu-

lar, wrinkled, crowned with a small conical and pointed tubercle ; bristles 1-4,

very slender, fragile, shorter than or equalling the achene (sometimes none or

a single rudiment). — Wet places, N. Y, and Ont. to Minn, and Mo.

16. E. melanoearpa, Torr. C«/?nsyZa«e/iec?, grooved, wiry, erect (9«

18' high) ; spikelet cflindrical-ovoid or oblong, thick, obtuse, densely many-flow-

ered (3 -6" long); scales closely many-ranked, roundish-ovate, very obtuse,

brownish with broad scarious margins ; achene smooth, obovate-top-shaped, ob-

tusely triangular, the broad summit entirely covered like a lid by theflat depressed

tubercle, which is raised in the centre into a short abrupt triangular point

;

bristles often obsolete ; achene soon blackish.— Wet sand, Mass. to Fla.

17. E. tricostata, Torr. Culms flattish (1 -2° high) ; spikelet soon cylin-

drical, densely many-flowered (6-9" long), thickish ; scales ovate, very obtuse,

rusty broAvn, Avith broad scarious margins ; achene obovate, with 3 prominent

thickened angles, minutely rough-wrinkled, croivned with a short-conical acute

tubercle ; bristles none.— X. J. to Fla.

18. E. Wolfli, Gray. Culms slender (1° high), from very small creeping

rhizomes, -I-edgcd : spikelet ovate-oblong, acute ; scales ovate-oblong, obtuse,

scarious, pale purple ; achene pyriform, shining, with 9 nearly equidistant obtuse

ribs and transverse ivrinkles betiveen them : tubercle depressed, truncate, more or

less apiculate; bristles not seen.— Wet prairies, N. Iowa and S. Minn.

§ 4. Spikelet more or less flattened , thicker than the slender or capillary culm,

feiv - many-flowered ; the thin membranaceous scales somewhat 2- Z-ranked

;

style 3-cleft ; bristles ofthe perianth 3 - 6, fragile or fugacious. Small or del-

icate species, differing from the last division chiefly in the flattish spikelets.

* Tubercle cordracted at its jm\ction with the achene.

19. E. acicularis, R.Br. Culms finely capillary (2-8' long), wore or

less A-angutar; spikelet 3-9-flowered; scales ovate-oblong, rather obtuse

(greenish with purple sides) ; achene obovate-oblong, ivith 3-ribbed angles and

2-3 times as man if smaller intermediate ribs, also transA'ersely striate, longer

than the 3-4 very fugacious bristles; tubercle conical-triangular.— Muddy

shores, across the continent. (Eu., Asia.)

20. B. pygmsea, Torr. Culms bristle-like, flattened and grooved (1 -2

high) ; spikelet ovate, 3 - 8-flowered ; scales ovate (greenish), the upper rather

acute; achene ovoid, acutely triangular, smooth and shining, tipped with a mi

nnte tubercle; bristles mostly longer than the fruit, sometimes wanting.—

Brackish marshes, from N. Brunswick to Fla.

* * Tubercle continuous with the nutlet and not contracted at base.

21

.

E. pauciflora, Link. Culms striate-angled, very slender (3 - 9' high),

scarcely tufted, on slender running rootstocks, with a short truncate sheath at

base ; scales of the ovate spikelet evidently 2-ranked, chestnut-brown, pointless,

all flower-bearing, the two lower larger; bristles 3-6, about as long as the

conspicuously beaked triangular achene. (Scirpus pauciflorus, Lightfoot.) —
Wet places, N. Y. to N. 111. ar.a Minn., north and westward. (Eu., Asia.)
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5. DICHROMENA, Richard. (PI. 4.)

Spikelets aggregated in a termiual leafy-involucrate head, more or less com-

pressed, few-flowered, all but 3 or 4 of the flowers usually imperfect or abor-

tive. Scales imbricated somewhat in 2 ranks, more or less couduplicate or

boat-shaped, keeled, white or whitish. Stamens 3. Style 2-cleft Perianth,

bristles, etc., none. Achene lenticular, wrinkled transversely, crowned with

the persistent and broad tubercled base of the style.— Culms leafy, from creep-

ing perennial rootstocks ; the leaves of the involucre mostly white at tlie base

(wlience the name, from Sis, double, and xp^l^^y color).

1. D. leucocephala, Michx. Culm triangular (1-2° bigh) ; leaves

narrow ; those of the involucre 4 ~ 7 ; achene truncate, not margined.— Damp
pine-barrens, N. J. to Fla. Aug., Sept.

2. D. latifolia, Baldwin. (PI. 4, tig. 1-5.) Culm stouter, nearly te-

rete ; leaves broadly linear, those of the involucre 8 or 9, tapering from base to

apex ; achene round-obovate, faintly wrinkled, the tubercle decurrent on its

edges.— Low pine-barrens, Va. to Fla.

6. PSILOCARYA, Torr. Bald-rush. (PI. 4.)

Spikelets ovoid, terete, the numerous scales all alike and regularly imbri-

cated, each with a perfect flower. Periantli (bristles) wholly wanting. Sta-

mens mostly 2. Style 2-cleft, its base or the greater part of it enlarging and

hardening to form the beak of the lenticular or tumid more or less wrinkled

achene.— Annuals, with leafy culms, the spikelets in termiual and axillary

cymes. (Name from ^^iKos, naked, and Kapva, nut.)

1. P. scirpoides, Torr. Annual (4- 10' high), leafy ; leaves flat; spike-

lets 20 - 30-flowered ; scales oblong-ovate, acute, chestnut-colored ; achene

somewhat margined, beaked with a sword-shaped almost wholly persistent

style. (Rhynchospora scirpoides, Graij.) — Inundated places, S. N, Eng.

7. FIMBRISTYLIS, Vahl. (PI. 3.)

Spikelets several - many-flowered, terete; scales all floriferous, regularly

imbricated in several ranks. Perianth (bristles, etc.) none. Stamens 1 - 3.

Style 2 - 3-cleft, often Avith a dilated or tumid base, which is deciduous (except

in n. 4) from the apex of the naked lenticular or triangular achene. Other-

wise as in Scirpus.— Culms leafy at base. Spikelets in our species umbelled,

and the involucre 2-3-leaved. (Name compounded oijimhria, a fringe, and

stfjlus, style, which is fringed with hairs in the genuine species.)

nc- Style 2-cleft, flattened and cHiaie; achene lenticular ; tubercle soon deciduous

;

spikelets many-flowered.

1 F. spadicea, Vahl, var. eastanea, Gray. Culms (l-2|o high)

tnited honm perennial 7'oot, rigid, a.s are the thread-form convolute-channelled

leaves, smooth; spikelets ovate-oblong becoming cylindrical, dark chestnut-

color (2" thick) ; stamens 2 or 3 ; achene very minutely striate and reticidated.

— Salt marshes along the coast, N, Y. and N. J. to Fla. July - Sept.— Scales

lighter colored than in tlie tropical form.

2. P. laxa, Vahl. (PI. 3, fig. 1 - .5.) Culms slender (2-12' high) from
an annual root, veak, grooved and flattish: leaves linear,flat, ciliate-deniiculnfe,
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glaucous, sometimes hairy; spikelets ovate, acute (3" long) ; stamen 1 ; achem

conspicuousi I)
6- 8-ribhed on each side, and whhjiner cross-Lines.— Low ground,

Penn. to Fla., west to 111. and La. July - Sept.

* * Style 3-cleft and achene triangular ; tubercle soon deciduous ; spikelets

smaller and fewer-Jlowered.

3. F. autumn^lis, Roem. & Schult. (PI. 3, fig. 6-9.) Annual (3-

16' high), in tufts; culms flat, slender, diffuse or erect; leaves flat, acute;

umbel compound; spikelets oblong, acute (1-2" long), single or 2-3 in a

cluster; sgales ovate-lanceolate, mucronate; stamens 1-3.— Low grounds,

Maine to Fla., west to 111. and La.

* * * Style Z-cleft, filiform and not ciliate; achene acutely triangular ; tubercle

more or less persistent.

4. F. capillaris, Gray. Low annual, densely tufted (3-9' high) ; culm

and leaves nearly capillary, the latter short ; umbel compound or panicled

;

spikelets (2" long) ovoid-oblong; stamens 2; achene minutely wrinkled, very

obtuse.— Sandy fields, N. Eng. to Fla., west to Minn., Tex., and the Pacific.

F. VAhlii, Link (F. congesta, Torr.), a diminutive southern species, with
long filiform leaves, sessile capitate spikelets, narrow acuminate scales, and
the style 2-cleft and not ciliate, has been found in ballast-sand along the north-

ern coast.

8. SCIRPUS, Tourn. Bulrush or Club-Rush. (PI. 3.)

Spikelets several - many-flowered, solitary or in a terminal cluster which is

subtended by a 1 -several-leaved involucre (this when simple often appearing

like a continuation of the culm), terete, the scales being regularly imbricated

all round in many or several ranks, or rarely somewhat compressed and the

fewer scales inclining to be 2-ranked. Flowers to all the scales, or to all but

one or two of the lowest, all perfect. Perianth of 3 - 6 mostly retrorsely barbed

or ciliate bristles (not elongated), or sometimes Avanting. Stamens mostly 3.

Style 2 -3-cleft, simple, not bulbous at base, wholly deciduous, or sometimes

leaving a tip or point to the lenticular or triangular achene.— Culms sheathed

at base; the sheaths usually leaf-bearing. ^Mostly perennials; flowering in

summer. (The Latin name of the Bulrush.)

* Spikelets solitary,few-fioicered , small, often flattish ; achene triangular, smooth

-f- Involucre a short aivl-shaped bract; culms tufted {3 -\2' high), filiform.

1. S. CSBSpitoSUS, L. Culms terete, wiry, densely sheathed at base, in

compact turfy tufts; the upper sheath bearing a very i/ior/ awl-shaped lea f;

spikelet ovoid, rusty-color ; involucral bract a rigid-pointed scale, resembling

the lowest proper scale of the spikelet and scarcely surpassing it ; bristles 6,

smooth, longer than the abruptly short-pointed achene.— Coast of Maine, al-

pine summits of N. Eng., swamps of northern N. Y., N. 111., Minn., and north-

ward; also on Roan Mt., N. C. (Eu.)

2. S. Clintonii, Gray. Culms acutely triangular, almost bristle-like

.

sheaths at the base bearing a very slender almost bristle-shaped leaf shortei

(usually very much shorter) than the culm ; involucral bract awl-shaped, mostly

shorter than the chestnut-colored ovate spikelet, which has pointless scales

;

otherwise as the next.— Rather dry plains, N. Y. June.
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3. S. planifolius, Muhl. Culms triangular, leaf>/ at hase; leaves linear^

rlai, us lunij as the culm, aud like it rough-edged ; iuvolucral bract a bristle-

tipped scale usually overtoppiug the ovate or oblong chestuut-colored spikelet,

the greeu midrib of the scales extended into sharp points ; bristles upwardly

hairy, as loug as the pointless achene.— Dry or moist ground, N. Eng. to

])el., west to western N. Y. and Tenn. ; W. Mo {B. F. Bush.).

-t- -t- One-leaved involucre more conspicuous, and as if continuing the culm.

4. S SUbterminalis, Torr. Aquatic; culms (1-3° long, thickish-fili-

form) p rtly aud the shorter filiform leaves wholly submersed, cellular; the

filiform greeu bract 6- 12" long, much surpassing the oblong spikelet; scales

somewhat pointed ; bristles 6, bearded downward, rather shorter than the ab-

ruptly-pointed achene. — Slow streams and ponds, N. Eng. to N. J., west to

]Mich. and X. Ind.— Var. terrestris, Paiue ; less tall, with firmer stem and

leaves, and fruiting spike more turgid. Growing chiefiy emersed ; Herkimer

Co., N. Y.

* * Spikelets clustered {rarely only one), appearing lateral, the one-leaved invo-

lucre resembling and seeming to be a continuation of the naked culm.

1- Culm sharply triangular, stout, chieflyfrom running rootstocks ; spikelets many-

flowered, rusty brown, closely sessile in one cluster ; sheaths at base more or

less leaf-bearing.

5. S. pungens, Vahl. Running rootstocks long and stout ; cuZmsAarpZy

S-angled throughout (1-4° high) with concave sides; leaves 1-3, elongated

(4-10' long), keeled and channelled; spikelets 1 - 6, capitate, ovoid, usually

long, overtopped by the pointed iuvolucral leaf; scales ovate, sparingly ciliate,

2-cleft at the apex aud awn-pointed from between the acute lobes; anthers

tipped rvith an awl-shaped minutely fringed appendage ; style 2-cleft (rarely

3-cleft) ; bristles 2-6, shorter than the obovate plano-convex and mucronate

smooth achene.— Borders of salt and fresh ponds and streams, throughout

N. Am. (Eu., S. Am.)

6. S. Torreyi, Olney. Rootstocks slender if any (so that the plant is

readily pulled up from the mud); culm 3-angled , -with concave sides, rather

slender (2-4° high), leafy at base; leaves 2 or 3, more than half the length rj

the culm, triangular-channelled, slender; spikelets 1-4, oblong or spindle-shaped,

acute, distinct, pale chestuut-color, long overtopped by the slender erect invo*

lucral leaf ; scales ovate, smooth, entire, barely mucronate ; style 3-cleft ; bris-

tles longer than the unequally triangu'ar-obovate very smooth long-pointed achene.

— Borders of ponds, brackish and fresh, N. Eng. to Penn., Mich., and Minn.
7. S. Olneyi, Gray. Culm 3-wing-angled, with deeply excavated sides,

stout (2-7° high), the upper sheath bearing a short triangular leaf or none;

spikelets 6-12, closely capitate, ovoid, obtuse, overtopped by the short invo-

lucral leaf ; scales orbicular, smooth, the inconspicuous mucronate point

shorter than the scarious apex ; anthers with a very short and J>hint minutely

bearded tip ; style 2-cleft ; bristles 6, scarcely equalling the narrowly obovate

plano-convex and mucronate achene.— Salt marshes, 8. New Eng. to Fla.,

west to the Pacific.

S. mucronXtus, L. Resembling the last, 1 -3° high ; spikelets numerous
ia a dense cluster, oblong-ovate, 6 - 8" long or less ; scales ovate, mucronate
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firm, scarcely at all scarious ; style 3-cleft ; achene smaller, broadly obovate
— iu a siugle locality iu Delaware Co., Pemi.

;
probably iutruduced from S.

Europe.

4_ -v- Culm triangular, tall and stout, from slender running rootstocks ; spikelets

manij-Jiowered, loosely umbellate or curymbed, involucellate-bracted

.

8. S. Canbyi, Gray. Culm (3 - 5° higb) 3-angled, usually sharply so

above, obtusely below, the sheath at base extended iuto a luug slender iriau-

gular aud channelled leaf (2-4° long) ; iuvolucral leaf similar (-1-8' long);

continuing the culm; spikelets oblong (4-6" long), siugle or sometimes pro-

liferously 2 or 3 together, nodding on the apex uf the 5-9 long filiform and

flattened peduncles or rays of the dichotomous umbel-like corymb, or the cen-

tral one nearly sessile ; scales loosely imbricated, oblong-ovate, acute, pale,

thin and scarious, with a greenish nerved back ; bristles 6, firm, furnished

above with spreading hairs rather than barbs, equalling the slender abrupt

beak of the obovate-triaugular shining achene (1^" long).— In a pond near

Salisbury, Md.

^_ H_ 4_ Culm terete, very tall and stout, from a deep running rootstock, leafless

or very nearly so; spikelets numerous, clustered in a one-sided compound

umbel-like panicle longer than the involucral leaf; involucellate bracts small,

scale-like and rusty-scarious ; scales of the spikelets rusty or chestnut-brou-n,

scarious, the midrib extended into a mucronate point.

9. S, laeustris, L. (Great Bulrush.) Culm 3-9° high, i-V thick

at base ; spikelets ovate-oblong (3 - 4" long) ; scales mostly a little downy on

the back and ciliate ; style 2-cleft ; achene pale and dull, obovate with a nar-

rowed base, plano-convex, mucronate-pointed, usually overtopped by the 4-6

slender downwardly barbed bristles. (S. validus, I a/t/.) — Common every-

where in still fresh water. (Eu., Asia, etc.)

H_ ^_ 4_ H- Culms slenderfrom an annual root, terete, plano-convex or obtusely tri-

angular, naked ; the sheaths rarely bearing a short leaf; spikelets few or

several in a sessile cluster, sometimes solitary, much overtopped by the invo-

lucral leaf; bristles oftenfew or wanting.

10. S. debilis, Pursh. (PI. 3, fig. l -5.) Cidms obtusely triangular, with

.'«omewhat hollowed sides, 1-2° high, yellowish-green, shining ; spikelets 3 -

12, capitate, ovate-oblong, obtuse (3-4" long), chestnut-brown; involucral

leaf often horizontal at maturity ; scales roundish ; stamens 3 ; style 2-3

^left ; bristles 6, stout, downwardly barbed, equalling or two surpassing the ob

ovate turgidly plano-convex (or bluntly 3-sided) abruptly mucronate-pointed

smoothish achene.— Swamps, Mass. to S. C, Minn, and Neb. Aug., Sept.

11. S. Smithii, Gray. Culms terete, slender, 3-12' high, often leaf-

bearing from the upper sheatli, dull green as are the 1-3 oblong-ovate acute

spikelets ; involucral leaf always erect ; scales oblong-oval ; style 2-cleft

;

bristles 1 or 2 minute rudiments or none; a.Q\\en& somewhat lenticular, smooth.

deciduous with the scales.— Wet shores, Delaware Bay to L. Ontario, Mich.,

N. Ind., and 111. July.

12. S. SUpinus, L., var. Hallii, Gray. Cidms filiform, 5-12' high,,

upper sheath rarely distinctly leaf-bearing ; spikelets 1 - 7 in a sessile or some

times geminately proliferous cluster, ovate-oblong becoming cylindrical, green
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ish ; scales ovate, strongly keeled, mucrouate-pointed ; stamens 2 or 3 : style

2-cleft ; bristles none ; achene obovate-orbicular, mucronate, plano-convex, strongly

\crinkled transversely,— Wet shores. 111. to Tex. ; also found in E. Mass.

{Ilitchings). (Eu.)

* * * Spikelets in simple or mostly compound umbellate or cymose-panicled

clusters, many-Jiowered, terete ; involucre of mostly several flat leaves ; culm

tall,from tufted or running rootstocks, triangulary leafy , sedge-like ; leaves

rough on the margin ; style mostly 3-cleft.

.' Spikelets large (6-15'' long) ; midrib of the scales extended beyond the mostly

lacerate or two-cleft apex into a distinct awn.

13 S. maritimus, L. (Sea Club-Rush.) Leaves flat, linear, as long

as the stout culm (1-3° high), those of the involucre 1-4, very unequal;

spikelets few - several in a sessile cluster, and often also with 1-4 unequal

rays bearing 1-7 ovate or oblong-cyliudrical (rusty-brown) spikelets; awns

of the scales soon recurved; achene obovate-orbicular, compressed, flat on one

side, convex or obtuse-angled on the other, minutely pointed, shining, shorter than

the 1-6 unequal and deciduous (sometimes obsolete) bristles.— Saline locali-

ties, on the coast from N. Scotia to Fla., and in the interior across the conti-

nent. (Eu.)— Var. macrostachyos, Michx. ; larger, with very thick oblong-

cylindrical heads (1 - 1^' long), and longer iuvolucral leaf (often 1° long).

14. S. fluviatilis, Gray. (River C.) Culm very stout, 3-5° high;

leaves flat, broadly linear (^' wide or more), tapering gradually to a point,

the upper and those of the very long involucre very much exceeding the com-

pound umbel; rays 5-9, elongated, recurved-spreading, each bearing 1-5
ovate or oblong-cylindrical acute paler heads; scales less lacerate and awns

less recurved; achene obovate, sharply and exactly triangidar, conspicuously

pointed, opaque, scarcely equalling the 6 rigid bristles.— Borders of lakes and

large streams, W. Vt. to Conn, and Penn., west to Minn, and Iowa.

-»- *- Spikelets very numerous, small (1 - 3" long) ; scales mucronate-pointed or

blunt; umbel-like cymose panicle irregular, compound or decompound ; culm

2-5° high, unusually leafy ; leaves broadly linear, green and rather soft

:

bristles very slender, often more or less tortuous and naked below.

15. S. sylvaticus, L. Spikelets lead-colored, clustered 3 -\0 together at

the end of the mostly slender ultimate divisions of the open decompound panicle,

ovoid or lance-ovate, 2" loog; scales bluntish ; bristles 6, downwardly barbed

throughout, rather exceeding the triangular short-pointed achene ; style 3-cleft.

— Along brooks, E. Mass. to N. Y. and E. Penn.

Var. digynus, Boeckl. Style 2-cleft and the achene not at all angled on

che back ; stamens 2, and bristles 4. (S. microcarpus, Presl.)— N. Scotia and

N. Eng. to Minn., and westward.

16. S. atrovirens, Muhl. Leaves somewhat more Tigid; spikelets dull

greenish-brown, densely conglomerate (10 -30 together) into close heads, these also

usually densely clustered in a less compound panicle ; scales pointed ; bristles

sparsely and strongly dowmvardly barbed above the middle, naked below, nearly

straight, as long as the conspicuously pointed and obovate-oblong triangulai

achene. — Wet meadows and bogs, N. Scotia and N. Eng., wesx; to Minn., KaiL

and the Pacific
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17. S. polyphyllus, Vahl. Culm usually more leafy; spiJcelets yellow-

brown, ovate, becoming cylindrical, clustered 3-8 together in small heads on the

short ultimate divisions of the open decompound umbel; scales mucronate ; bris-

tles 6, usually twice bent, soft-barbed toward the summit only, about twice the

length of the achene.— Swamps and borders of ponds, western N. Eng. ta

N. C , west to Minn, and Ark.

9. ERIOPHORUM, L. Cotton-Grass. (PI. 3.)

Bristles naked, usually very numerous, often silky and becoming greatly

elongated. Otherwise as in Scirpus.— Spikelets single or clustered or umbel-

late, usually involucrate with erect scale-like bracts, upon a leafy or naked

stem ; scales membranaceous, 1 - 3-nerved. Style very slender and elongated,

3-cleft. Achene acutely triangular. (Name composed of ipiov, wool or cottony

and fpopos, bearing.)

* Bristles 6, rust-colored, becoming tortuous and entangled ; culm very leafy, bear-

ing numerous spikelets in an involucrate decompound cymose-panicled umbel.

1. E. line^tum, Benth. & Hook. Culm triangular, leafy (1 -3° high)

;

leaves linear, flat, rather broad, rough on the margins ; umbels terminal and

sometimes axillary, loose, drooping, the terminal with a 1 -3-leaved involucre

much shorter than the long slender rays ; spikelets oblong, becoming cylindrical

(2-4" long), on thread-like drooping pedicels; bristles at maturity scarcely

exceeding the ovate green-keeled pointed scales ; achene sharp-pointed. (Scir-

pus lineatus, Michx.) — Low grounds, western N. Eng. to Ga., west to Minn,

and Mo.

2. E. cyperinum, L. (PI. 3, fig. 6 - lO, under Scirpus.) (Wool-Grass.)

Culm nearly terete (2 - 5° high) ; leaves narrowly linear, long, rigid, those of

the involucre 3-5, longer than the umbel, the rays at length drooping ; spikelets

exceedingly numerous, ovate, clustered, or the lateral pedicelled, woolly at

maturitv (lA-3" long) ; the rust-colored bristles much longer than the pointless

scales ; achene short-pointed. (Scirpus Eriophorum, Michx.)— Wet meadows

and sAvamps, Newf. to Fla., west to Minn, and Iowa. Exceedingly variable

in the character and size of the umbel, the typical form having the spikelets

mostly clustered in small heads.— Var. laxum has the spikelets scattered,

the lateral long-pedicelled.

* * Bristles 6, crisped, white ; spikelet single, small ; involucre ofone short bj-act

3. E. alpinum, L. (PI. 3, fig. 1-6.) Culms slender, many in a row

from a running routstock (6- 10' high), scabrous, naked; sheaths at the base

awl-tipped.— Cold bogs, Lab. to N. Eng., west to Minn. June. (Eu.)

* * * Bristles very numerous, not crisped, forming dense cottony heads in fruit

•(- Culm bearing a single spikelet; involucre none.

4. E. vaginatum, L. Culms in close tufts (1° high), leafy only at the

base, above with 2 inflated leafless sheaths ; root-leaves long and thread-form,

triangular-channelled ; scales of the ovate spikelet long-pointed, lead-color at

maturity.— Cold and high peat-bog.s, N. Eng. to Penn., Mich., Minn., and

uorthward. May, June. (Eu.)
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•t- -t- Culm leafij, bearing several umbellate-clustered heads, involucrate.

5 E. Virginicum, L. Culm rigid (2-4'^ higli); leaves very narrowly

linear, elougated, tlat ; spikelets nearly sessile, croicded in a dense cluster or

head ; wool rusty or copper-color, only thrice the length of the scale; stamen 1.

— Bogs and low meadows, Newf. to Fla., west to Minn, and Neb. July, Aug.
— Var. ALBUM, Gray, has the wool white. N. New York.

6. E. polystachyon, L. Culm rigid (1-2° high), obscurely triangular

;

leaves linear, Jlat, or barely channelled below, triangular at the point; involucre

2-3-leaved ; spikelets several (4-- 12), on smooth nodding peduncles, some of

ihem elongated in fruit; achene obovate; ivool white, xery straight (T long or

more).— Bogs, Newf. to Ga., Minn., and westward. June, July. (Eu.) — \'ar.

latif6lium. Gray; peduncles rough; leaves sometimes broader and flatter.

7. E. gracile, Koch. Culm slender (1-2° high), rather triangular;

leaves slender, channelled-triangular, rough on the angles; involucre short and
scale-like, mostly l-Ieaved ; peduncles rough or roughish-pubesceut ; spikelets

3-7, small, when mature the copious white wool 6 - 9" long ; achene elliptical-

linear. — Cold bogs, Newf. to N. J., west to Minn, and Mo. Scales in our plant

mostly light chestnut and about 3-nerved. June -Aug. (Eu.)

10. FUIRENA, Rottboell. Umbrella-Grass. (PI. 2.)

Spikelets many-flowered, terete, clustered or solitary, axillary and terminal.

Scales imbricated in many ranks, awned below the apex, all floriferous. Teri-

anth of 3 ovate or heart-shaped petaloid scales, mostly on claws, and usually

with as many alternating small bristles. Stamens 3. Style 3-cleft. Achene
triangular, pointed with the persistent base of the style. Culms from a peren-

nial root, obtusely triangular. (Named for G. Fuiren, a Danish botanist.)

1. F. squarrosa, Michx., var. hispida, Chapm. (PL 2, fig. 1-7.)

intern (1-3° high) leafy; leaves and sheaths usually densely hairy; spikelets

ovoid-oblong (4-6'' long), clustered in heads, bristly with the spreading awns
of the scales

;
perianth-scales rhombic or deltoid-ovate, with a sliort thick awn

or point, the interposed mostly barbed bristles shorter than the achene.—
Sandy Avet places, N. J. to Pla., west to Ky. and Tex.

Var. pumila, Torr. Usually low (1-6' high or more), with 1-6 spike-

lets; perianth-scales narrowly to broadly oblong or ovate, long-stipitate and

attenuate to a long awn ; barbed bristles usually exceeding the achene.— Mass.

to N. J., Fla., and La. ; Mich. The commonest form.

11. HE MI CARP HA, Nees. (PI. 2.)

Spikelet, flowers, etc., as in Scirpus, except that there is a minute translu-

cent scale (readily overlooked) between the flower and the axis of the spikelet.

Stamen only one. Style 2-cleft. Bristles or other perianth none. (Name from

?}/xi, half, and Kapcpos, straw or rhajf] in allusion to the single inner scalelet.)

1. H. subsquarrosa, Nees. Dwarf or minute annual (1-5' liigh) ; in-

volucre 1-leaved, as if a continuation of tlie bristle-like culm, and usually with

another minute leaf; spikelets 2-3 (barely 2" long); scales brown, tipped

with a short recurved point.— Sandy borders of ponds and rivers, N Eng. to

Fla., west to the Pacific.
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12. LIPOCARPHA, K.Br. (PI. 2.)

Spikelets terete, many-flowered, in a terminal close cluster involucrate b^

leafy bracts. Scales spatulate, regularly imbricated all round in many ranks,

awnless, deciduous, a few of the lowest empty. Inner scales (bractlets) 2 to

each flower, thin, one between the scale of the spikelet and the flower, one be-

tween the latter and the axis of the spikelet. Bristles or other perianth none.

Stamens 1 or 2. Style 2-3-cleft. Achene flattish or triangular, naked at the

tip.— Culms leafy at base. (Name formed of Kliros, fat, smd Kaptpos, chaff,

from the thickness of the inner scales of some species.)

1. L. maculata, Torr. Annual; culm (4-8' high) much longer than

the linear concave leaves; spikelets (1 -2" long) green and dark-spotted ; in-

ner scales delicate ; stamen one ; achene oblong with a contracted base.—
Springy or miry places, Va. to Fla. ; near Philadelphia, probably adventive.

13. RHYNCHOSPORA, Vahl. Beak-Rush. (PI. 4.)

Spikelets panicled or variously clustered, ovate, globular, or spindle-shaped,

terete, or sometimes flattish ; but the scales open or barely concave (not boat-

shaped nor keeled) ; the lower commonly loosely imbricated and empty, the

uppermost often subtending imperfect flowers. Perianth in the form of bristles

(mostly 6). Stamens mostly 3. Achene lenticular, globular, or flat, crowned

with a conspicuous tubercle or beak consisting of the persistent indurated base

or even of the greater part of the style.— Chiefl}^ perennials, with more or less

triangular and leafy culms ; the spikelets in terminal and axillary clusters

;

flowering in summer. (Name composed of ^iyxos, a snout, and airopd, a seed,

from the beaked achene.)

§ 1. RHYNCHOSPORA proper. Spikelets terete or biconvex, few- manif-

jlovcered ; style conspicuously 2-cleJl, its base only forming the tubercle of the

mostly lenticular achene ; bristles usually present, merely rough or barbed-

denticulate {not plumose).

* Achene transversely wrinkled ; bristles mostly 6, upwardly denticidate.

1. R. cymosa, Nutt. Culm triangular; leaves linear (|' wide) ; cymes

corymbose, the spikelets crowded and clustered ; achene round-obovate , twice

the length of the bristles, four times the length of the depressed-conical tuber-

cle. — Low grounds, Penn. and N. J. to Fla., west to N. Ind. and 111.

2. R. Torreyana, Gray. (PI. 4, figs, l- 5.) Culmnearly terete, slender

;

leaves bristle-form ; cymes panicled, somewhat loose, the spikelets mostly pedi-

celled ; achene oblong-obovate, longer than the bristles, thrice the length of the

broad compressed-conical tubercle.— Swamps
;
pine-barrens of N. J. to S. C.

3. R. inexpansa, Vahl. Culm triangular, slender; leaves narrowly lin

ear ; spikelets spindle-shaped, mostly pedicelled, in drooping panicles ; achene

oWo??r/, half the lengtli of the slender bristles, twice the length of the triangular-

subulate tubercle.— Low grounds, Va. to Ga.

* * Achene smooth and even.

t- Bristles 6, long and conspicuous, upwardly denticulate.

4. R. fiisca, Roem. & Schultes. Culm 6-12' high; leaves bristleforrn

channelled; spikelets ovate-oblong, few, clustered in 1-3 loose heads (dark
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chestnut-color); acliene ohovate. half the length of the bristles, equalling the tri-

augular-sword-shaped acute tubercle, which is rough-serrulate on the margins.

— Low grounds, X. Brunswick to N. J., west to L. Superior. (Eu.)

5. R. gracilenta, Gray. Culms very slender, 1-2° high; leaves nar-

roiclf/ linear ; spikelets ovoid, in 2 -4 small clusters, the lateral long-peduncled

;

achene ovoid, rather shorter than the bristles, about the length of the flat awl-

shaped tubercle.— Low grounds, southern N. Y. aud N. J. to Fla.

6. R. oligantha, Gray. Culm and leaves filiform, 6-12' high; spike-

lets very few (1 --1), ovate-oblong; bristles plumose below the middle; achene

i>bovate-oblong, bearing a conical tubercle ^ its length.— Del. (Canbi/) to Fla.

i- -t- Bristles none, or 1-3 and minute ; spikelets pale, l-Jlowered,

7. R. pallida, M.A.Curtis. Culm (1-2"^ high) acutely triangular;

leaves and spikelets as in the next species, but only a terminal dense cluster,

which is less white or turns pale reddish-tawny ; achene obovate-leuticular,

tipped with a minute depressed aud apiculate tubercle ; the delicate bristles

4-5 times shorter or obsolete.— Bogs in pine-barrens of X. J. and X. C.

-i- -(- -i- Bristles long, denticulate downward , or both ways in n. IL

•*^ Spikelets white or whitish, becoming tawny icith age, perfecting only a single

flower; stamens usually 2; bristles 9-12, or even 20.

8. R. alba, Vahl. Culm slender (1 -2° high), triangular above; leaves

narrowly linear or almost bristle-form ; spikelets lanceolate, densely crowded

in a head-like terminal corymb and usually one or two lateral ones ; achene

oblong-obovate with a narrowed base, scarcely longer than the flatteued-awl-

shaped tubercle, shorter than the bristles.— Bogs, X'ewf, to Fla., west to N.

Ind., Minn., and Oregon. (Eu.)

*+ -t-i- Spikelets chestnut-colored or darker in n. 10 and II,few -severalflowered ;

stamens 3 ; bristles usually 6.

9. R. capiliacea, Torr. Culm 6 - 9' high, slender ; leaves bristleform:

spikelets 3-6 in a terminal cluster, and commonly 1 or 2 on a remote axillary

peduncle, oblong-lanceolate (pale chestnut-color, 3" long) ; achene oblong-ovoid,

stipitate, very obscurely wrinkled, about half the length of the (6, rarely 12) stout

bristles, and twice the length of the lanceolate-beaked tubercle.— Bogs and

rocky river-banks, X^. Vt. to Penn., west to western X. Y. and Minn. — Var.

LEViSETA, Hill. Bristles perfectly smooth. X. W. Ind.

10. R. Knieskernii, Carey. Culm 6-18' high, slender; leaves nar-

'rawly linear, short; spikelets numerous, crowded in 4-6 distant clusters, oblong-

ovate (scarcely 1" long) ; achene obovate, narrowed at base, equalling the bristles^

twice the length of the triangular flattened tubercle.— Pine-barrens of N. J.

(on bog iron ore exclusively) to Va. ; rare.

11. T. glomerata, Vahl. Culm 1-3° high; leaves linear, flat; spike-

lets numerous in distant clusters or heads (often in pairs from the same sheath),

ovoid-oblong ; achene obovate, margined, narrowed at base, as long as the lance-

awl-shaped flattened tubercle, which equals the always downwardly barbed

bristles.— Low grounds, X. Eng. to Fla., west to Mich, and X. Ind.

12. R. cephalantha, Gray. Culm stout (2-3° high); /ea res warrozc/y

linear, flat, keeled ; spikelets very numerous, croicded in 2 or 3 or more dense

globular heads which are distant (and often in pairs), oblong-lanceolate, dark
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browu ; achene orbicular-obovate, margined, narrowed at base, about as long

as the awl-shaped beak ; bristles twice longer, stout, barbed downward and

sometimes also upward.— Sandy swamps, Long Island to N. J. and Fla.

§ i>. CERATOSCHCENUS. Spikelets lanceolate, acuminate, in fruit Jiattishy

cymose-panicied , of only one perfect and 1-4 staminateflowers ; scalesfew

;

bristles rigid, minutelji scabrous upward ; style simple or barely 2-toothed,

filiform and gradually thickened downward, infruit persistent as an exserted,

slender-awl-shaped, upwardly roughened beak, several times longer than the

smooth flat obovate achene ; coarse perennials ; spikelets in floiver 4:'\infruit

including the projecting beak about V long.

13. R. cornieulata, Gray. (Horned Rush.) Culm 3 - 6° high ; leaves

about 6" wide ; cymes decompound, diffuse ; bristles awl-shaped, stout, unequal,

shorter than the achene.— Wet places, Peun. to Fla., west to S. Ind. and Mo.

14. R. macrostachya, Torr. (PI. 4, fig. 1-4.) Cymes decompound,

or in the northern form somewhat simple and smaller, and the spikelets usually

more clustered; bristles capillary, twice the length of the achene.— Borders of

ponds, Mass. to N. J. and Fla. ; rare.

14. C LABIUM, P.Browne. Twig-Rdsh. (PI. 5.)

Spikelets ovoid or oblong, of several loosely imbricated scales ; the lowei

empty, one or two above bearing a staminate or imperfect flower ; the terminal

flower perfect and fertile. Perianth none. Stamens 2. Style 2- 3-cleft, de-

ciduous. Achene ovoid or globular, somewhat corky at the summit, or pointed,

without any tubercle, in which it differs from Rhynchospora. (Diminutive of

KAddos, a branch, from the repeatedly branched cyme of the original species.)

1. C. marisCOides, Torr. Perennial; culm obscurely triangular ( 1 - 2*^

high) ; leaves narrow, channelled, scarcely rough-margined ; cymes small; thf

spikelets clustered in heads 3-8 together on 2 - 4 peduncles ; style 3-cleft.—
Bogs, X. Scotia to Del., west to S. Minn, and Iowa. July.

15. SCLERIA, Berg. Xct-Rlsh. (PI. 5.)

Flowers monoecious ; the fertile spikelets 1-flowered, usually intermixed with

clusters of few-flowered staminate spikelets. Scales loosely imbricated, the

lower empty. Stamens 1-3. Style 3-cleft. Achene globular, stony, bony,

or enamel-like in texture. Bristles, etc., none. Perennials, with triangular

leafy culms, mostly from creeping rootstocks ; flowering in summer ; all in

.

low ground or swamps. Inflorescence, in our species, of terminal and axillary

clusters, the lower clusters usually peduncled. (Name, aK\r]pia, hardness, from

the indurated fruit.)

* Achene smooth.

1. S. triglomerata, Michx. Culm (l-|-3° high) and broadly lineai

leaves roughish ; fascicles of spikelets few, the lowest peduncled, the upper

somewhat in threes ; achene ovate-globose or depressed, on an obscure crusta-

ceous disk.— Mass. and Yt. to Fla., west to Minn, and Tex. — Var. gracilis..

Britton. Culms slender (1-2° long); fascicles few-flowered, the lower (2-

3-flowered) on very long filiform peduncles ; achene not more than half as

large, acutish.— X. J.
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2. S. oligantha, E]l. Culms slender, 2° high, the angles somewhat
wiuged ; leaves linear (2" wide), smooth except the scabrous apex; lateral fas-

cicles 1 or 2, usually ou long exserted peduncles ; achene ovate, on a tuberculate

dish.— Va. to ila. and Tex.

* * Achene papillose or icarty.

3. S. pauciflora, Muhl. Smoothish or hairy ; culm slender (9 -24' high),

leaves narrowly linear ; fascicles few-flowered, the lateral pedunculate, sessile,

or wanting ; bracts ciliate ; achene globose-ovate ; the disk a narrow ring

bearing 3 pairs of minute tubercles.— X. H. to Ohio, south to Fla. and Tex.

* * * Achene reticulated or wrinkled.

4. S. reticularis, Michx. (Pi. 5, fig. 6-10.) Culms slender, erect,

scabrous (1 -2^° high) ; leaves linear (1 - 1|" wide), smooth ; lateral fascicles

1-3, loose, remote, nearly erect, on short often included peduncles ; bracts gla-

brous ; achene globose, regularli/ reticulated and pitted, not hairy, resting upon

a double greenish conspicuously 3-lobed disk, the inner appressed to and de-

ciduous with the achene.— E. Mass. to Tla.— Var. pubescens, Britton. Edges

of reticulations more or less hairy, especially toward the apex ; lateral fascicles

generally on longer peduncles. Pine-barrens of N. J. to Fla.— Var. OBSctiRA,

Britton. Achene bony, its surface with very obscure reticulations, nearly

smooth at the summit. R. I. aud N. C.

5. S. Torreyana, Walpers. Culms weak, diffuse, slightly scabrous or

smooth; leaves linear (2-4" wide), smooth ; lateral fascicles loose, on more or

less elongated and drooping filiform peduncles ; achene irregularl// pitted-reticu-

lated or pitted-rugose with the ridges somewhat spirall 1/ arranged and more or

less hair// (sometimes smooth); otherwise as in the last. (S. laxa, Torr.) —
Pine-barrens, X. J. to Fla. and Tex.

6. S. verticillata, Muhl. Smooth ; culms simple, slender (4 - 24' high)

;

leaves narrowly linear
;
yasc^c/es 3- 9-flowered, 4-6, sessile in an interrupted

spikelet ; achene globose {\" broad), somewhat triangular at base, rough-

wrinkled tvith short elevated ridges; disk obsolete.— E. Mass. to Ont., Minn.,

and south to the Gulf.

16. CAR EX, Ruppius. Sedge. (By L. H. Bailey.)

Flowers unisexual, destitute of floral envelopes, disposed in spikes; the

staminate consisting of three stamens, in the axil of a bract, or scale ; the

pistillate comprising a single pistil with a bifid or trifid style, forming in fruit

a hard lenticular or triangular achene, which is enclosed in a sac (perigt/nium)

formed by the complete union of the borders of a bractlet or of connate bract-

lets and borne in the axil of a bract, or scale. Staminate and pistillate flow-

ers borne in different parts of the spike (spike androgi/nous), or in separate

spikes on the same culm, or rarely the plant dioecious.— Perennial grass-like

herbs with mostly triangular culms, 3-ranked leaves, usually with rough mar-

gins and keel, and spikes in the axils of leafy or scale-like bracts, often aggre-

gated into heads. An exceedingly critical genus, the study of which should

be attempted only with complete and fully mature specimens. (The classical

Latin name, of obscure signification ; derived by some from Kelpo}, to cut, on ac-

count of the sharp leaves— as the English name Shear-gi-ass.) (PI. 5 and 6.)
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Synopsis of Sections and Groups.

§ I CAREX proper. Stamiuate flowers forming one or more terminal linear or club-shaped

spikes (often pistillate at base or apex). Pistillate flowers usually in distinct and sim-

ple mostly peduncled spikes. Cross-section of perigynium circular, obtusely anglec, or

prominently triangular in outline. Style mostly 3 parted and achene triangular or

triquetrous.

* 1. Physocarpae. Perigynium mostly straw-colored at maturity, papery in texture, usu-

ally more or less inflated, smooth (sometimes hairy in n. C), nerved, tapering into a beak

as long as or longer than the body; spikes few to many, distinct, compactly flowered •

stigmas 3 (2 in n. 10).

- 1. Paucijiorce. Perigynium greenish, linear-lanceolate or almost needle shaped, not in-

flated, strongly deflexed at maturity, several times longer than the inconspicuous scale ;

spike androgynous, the pistillate flowers at base, few. — Sp. 1.

I- 2. Lupuiinn:. Perigynium green or greenish-tawuy or sometimes yellow, more or less

inflated (except in n. 2-4), long, usually vei-y turgid at base, mostly erect or nearly so,

very gradually attenuate to a long slenderly toothed beak exceeding the scale ; spikes 3

or more, the staminate mostly 1 and stalked, the pistillate often sessile, usually short

and thick, often becoming dark colored in drying. — Sp. 2 - S.

-^ 3. Veaicarice. Perigynium smooth and shining, much inflated, at maturity straw-colored

or sometimes purple, beaked and conspicuously short-toothed (entire in n. 10), usually

prominently few-nerved, much shorter than in -t- 2 ; staminate spikes commonly 2 or

more ; pistillate spikes as a rule long and densely cyliudrical. — Sp. 9 - 16.

— 4. Pseudocypero}. Perigynium less inflated, more conspicuously nerved or even costate,

and with more or less setaceous or awned teeth ; scale usually awned ; spikes mostly

nodding or spreading, comose in appearance, greenish, greenish-yellow, or ochroleucous

— Sp. 17-19.

•*- 5. Squar'^osce. Perigynium obconic or obovoid, squarrose in exceedingly dense short

spikes. — Sp. 20, 21.

• 2. Trachychlsense. PerigjTiium mostly thick and hard in texture, often scabrous or

hirsute, straight-beaked
;
pistillate spikes compactly flowered, mostly large, erect or

nearly so ; staminate spikes 1 or more ; stigmas 3. Generally large and coarse.

•f- 1. Shortiame. Terminal spike androgynous, staminate below ; perigynium small, sca-

brous, nearly beakless, entire. — Sp. 22.

1- 2. Anomalce. Terminal spike all staminate
;
pistillate spikes long and cylindrical, mostly

dense ; perigynium broad and short, short-beaked, the orifice very slightly notched or

entire, mostly granulate. — Sp. 23.

t- 3. Hirtce. A heterogeneous group, distinguished from -*- 2 by the longer and more deeply

cut beak (slightly toothed m n. 24), and by the hairy perigynium (smooth in n. 25). -
Sp. 24 - 27.

- 4. Paludosce. Staminate spikes 2 or more, long-stalked ; the pistillate 2- several, usually

all peduncled, long and heavy, loose-flowered, erect or nodding ; perigynium large, thick

in texture, strongly nerved, mostly smooth, usually consi)icuously beaked. Coarse

species. — Sp. 28, 29.

-= 3. Microrhynchse. Parallel with * 2 ; distinguished in general by the much smallei

and nearly or entirely beakless and mostly entire-mouthed perigynium, which is much
thinner in texture ; stigmas 2 or 3. Paludose and alpine species, of various habit, mostly
with colored spikes, often in dense tufts or tussocks.

t- 1. Atratce. Terminal spike club-shaped and androgynous with the staminate flowers be-

low (very rarely all staminate in n. 32); pistillate spikes mostly short and dark-colored,

erect or drooping ; stigmas 3. — Sp. 30 - 32.

K- 2. Rigidce. Mostly stiff, with short erect closely flowered spikes, an entirely staminate

terminal spike, dark colored scales, and bracts with purple or black auricles at base

;

stigmas 2 or 3. — Sp. 33.

*- S. Acutce. Mostly larger and more slender, usually paludose, with green or light-colored

large and long spikes ; stigmas 2 (3 in n. 39). Distinguished from ••- 2 mainly by habit

— 8p. 34-38.
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*- 4. Cryptocai-pce. Large, with nodding or drooping large spikes, their dark scales very

long and conspicuous ; stigmas 2.— Sp. 40, 41.

H- 6. Pendulinui. Distinguished from -•- 4 by the smaller size, smaller spikes, sheathlesa

bracts, and whitish, more or less granulated, nearly pointless perigynmin ; stigmas 3. —
Sp. 42-45.

« 4. Hymenochlsenae. Perigynium mostly light green or whitisli, usually thin and mem--

branous, often somewhat inflated or loosely investing the achene, commonly smooth

and sliining (hairy in n. 46, sometimes in n. 47), slender or oblong, attenuate to a dis-

tinct or long minutely toothed straight beak (or beukless or nearly so in i- 1 and n. 55);

pistiUate spikes several or many, mostly loosely flowered and on filiform nodding or

widely spreading peduncles ; bracts leaf-like; terminal spike staminate or androgynous ;

stigmas '6. Mostly rather tail and slender upland species.

•1- 1. Virescentes. Terminal spike pistillate at top ; pistillate spikes oblong or cylindrical,

dense, erect; perigynium ovate or obovate, nearly or quite beakless, often hairy. — 6p.

46, 47.

*- 2. Sylvaticm. Terminal spike all staminate
;
pistillate spikes mostly long-exserted, slen-

der; perigynium few-nerved, contracted into a cylindrical beak which is longer than the

body. — Sp. 48.

•1-3, Flexiles. Terminal spike all staminate; pistillate spikes rather thick (very small in

n. 50), more or less drooping; perigynium beaked, few-nerved or nerveless, tawny or

whitish. — tip. 49, 50.

«- 4. Debiles. Terminal spike all staminate (occasionally pistillate above in n. 53); pistil-

late spikes very narrow and slender, long-exserted and noddmg, mostly very loosely

flowered
;
perigynium rather small, not turgid, prominently beaked. — Sp. 51-53.

<- 5. Gracillimos. Terminal spike pistillate at top ; pistillate spikes habitually thicker than

in •«- 4 ; perigjmium ovate-oblong, more or less turgid ; the beak short or none. — Sp.

54 - 57.

*- 6. Griseoe, Terminal spike staminate ; perigynium more or less turgid or plump, often

glaucous, scarcely beaked, finely striate ; spikes erect.— Sp. 5S, 59.

• 5. Spirostachyie. Perigynium smooth or minutely granulated or rarely somewhat ser-

rate on the margins, prominently nerved, mostly yellowish, squarrose, mostly beaked
(entirely beakless in n. 63), the orifice entire ; staminate spike mostly single : pistillate

spikes 2-5, short (usually 1' long or less), yellow or fuscous, compactly flowered ; stig-

mas 3. — Medium-sized species, growing in meadows and grassy swales.

•^- 1. Granulares. Spikes scattered, cylindrical, the lowest long-stalked ; bracts erect, long

and leafy ; sheaths short or nearly obsolete. — Sp. 60, 61.

*- 2. Extensrp. Spikes mostly approximate or aggregated at the top of the culm (becoming
remote in C. extensa), the lowest 1 or 2 subtended by a long and leafy mostly abruptly

spreading and nearly or entirely sheathless bract. Terminal spike sometimes andro-

gynous. — Sp. 62.

t- 3. Pallescentes. Spikes globular or short-oblong, obtuse, sessile or short-peduncled, ap-

proximate at the top of the culm ; bracts short, leaf-like, sheathless ; perigynium entire

at the orifice, the beak none or very short and stout. — Sp. 63, 64.

* 6. Dactylostachyse. Perig>Tiium mostly short and triangular, mostly with a short and
straight or curved beak, green or greenish, scarcely inflated ; scales of the pistillate

spikes mostly whitish (sometimes dark-colored in the Digitatfr), often small; staminate

spike mostly one : pistillate spikes short (seldom exceeding 1'), commonly rather loosely

flowered and slender (spike single and plant dioecious in n. S3) ; bracts sheathing, the

sheaths of en conspicuous and colored. — Low and lax or slender species inhabiting

meadows and copses.

•" 1. OligocarpcE:. Slender and narrow-leaved, with leafy bracts and inconspicuous green

sheaths
; perigynium rounded on the angles, finely many-striate, often somewhat punc-

tulate as in n. 58, to which liie group forms a transition. — Sp. 65-67.

*- 2. LaxiflorcB. Slender and more or less broad-leaved, witli mostly leafy bracts, green oi

purple sheaths, and loosely flowered spikes: perig>'nium mostly conspicuously three
angled, with a more or less curved beak. — Sp. 68-74,
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•*- 3. Panicece. Mostly stouter and narrow-leaved, with thinner spikes ; perigynium often

strongly nerved, not conspicuously triangular, often somewhat turgid ; bracts and

sheaths various. — Sp. 75-78.

•4- 4. Bicolores Small species with a beakless, more or less round or pyriform perigynium,

which is commonly glaucous ; terminal spike androgynous or all staminate ; stigmas

mostly 2.— Sp.-79.

•«- 5. Digitatce. Low species ; sheaths membranaceous or hyaline and colored, either not

prolonged into a bract or the bract very short and not foliaceous
;
perigynium more or

less three-angled, often hairy, the beak straight or nearly so. — Sp. 80 - 83.

» 7- Splaaeridiophorae. Perigynium mostly short and rounded, three-angled in the Tri-

quetiu; tirm or hard in texture, not inflated, hairy or scabrous, the beak straight and

usually bifid ; staminate spike one ; pistillate spikes short (1' long or less), usually glob-

ular or short-oblong, more or less sessile and approximate or the longer ones radical

(spike single in n. 84) ; bracts sheathless, short, or obsolete ; stigmas rarely two. — Low
species of dry ground, with leaves all radical.

.1- 1. Scirpince. Spike one, unisexual; plant dioecious. — Sp. 84.

- 2. Montance. Spikes two to several, the lowest occasionally long-peduncled and radical

;

perigynium rounded, contracted above and below, mostly bearing two prominent ribs,

more or less hairy. — Low species of dry soils. — Sp- 85-91.

<- 3. TriquetrcB. Taller ; spikes mostly approximate at the top of the culm, oblong or cylin-

drical ;
perigynium conspicuously 3-angled. — Sp. 92.

* 8. Pliyllostachyae. Perigynium much as in the 3fowiano5; spike one, staminate above ;

pistillate flowers few, often remote, usually on a more or less zigzag rhachis ; scales pro

longed and leal-like. — Sp. 93-95.

* 9. liCptocephalae. PerigjTiium thin in texture, green, oblong or lanceolate or linear in

general outline, beakless ; spike one, staminate above, thin and slender ; stigmas mostly

three.— Small, slender and grass-like. — Sp. 96.

* 10. Physocephalae. Spike one, globular or short-oblong, staminate at the apex ; peri-

gjTiium straw-colored, paper-like, more or less inflated ; stigmas three. Leaves remark-

ably broad in our species.— Sp. 97.

§ 2. VIGNEA. Staminate flowers few and inconspicuous, borne at the base or apex of the

pistillate spikes. Pistillate flowers in short sessile spikes (or spike single in some

cases), which are commonly more or less aggregated into heads or even panicled. Peri-

gynium plano-convex. Styles two and achene lenticular.— The spikes, especially the

uppermost, usually have contracted bases when the staminate flowers are borne below

the pistillate ones, and empty scales at the top when the staminate flowers are borne

at the summit.

t 11. AcroarrhenfB. Staminate flowers borne at the top of the spikes (or, m the Midti-

floroc and Arenarice, spikes often wholly staminate and the plants occasionally dioecious).

= 1. Fcetidce. Spikes tawny or brown, not elongated, very densely aggregated into a con.

tinuous globose somewhat chafl"y head ;
perigjTiium ovate or ovate-lanceolate, nerveless

or nearly so, mostly thin in texture. — Sp. 98, 99.

- 2. Vulpince. Spikes mostly yellow or tawny when mature, densely aggregated or some"

times somewhat scattered below or even panicled : perigynium thick in texture, spongy

at base, mostly stipitate, bearing very conspicuous nerves, which converge below and

are especially prominent on the outer side. — Sp. 100-102.

K 3. Multiflorre. Heads various, mostly loosely flowered, sometimes a panicle, yellow or

tawny; spikes short (rarely longer than broad), staminate flowers sometimes occupy-

ing whole spikes in the middle or at the apex of the head ; perigj-nium mostly small

and short and nearly nerveless, or in some species becoming nearly lanceolate and mora

or less prominently nerved, firm in texture, usually numerous.— Sp 103-108.

. 4. ArcTiarice. Spikes longer than in the last section, linear or nearly so, aggregated into

short, almost globose heads ; perigynium lanceolate or ovate-lanceolate, mostly larger

and more delicate in texture ; scales awn-pointed or very acute. Staminate flowers

variously situated. — (C. arenaria->



CYPERACEiE. (SEDGE FAMILY.) 591

•:= 5. Muhlenberg Mnce. Spikes green or nearly so when mature, aggregated oi scattered,

never in compound heads ; perigynium mostly short-ovate, staminate flowers always at

the top of the spike. — Sp. 109 - 114.

^ 6. Dioicce. Spike commonly one, small , slants small and slender, often dicjecious.— Sp
115-117.

12. Hyparrhense. Staminate flowers borne at the base of the spikes (or in n. 124 and
125 variously situated).

-«- 1. Elongatce, Spikes silvery green or sometimes tawny when mature, distinct, mostly

small ; perigynium not wing-margined nor conspicuously broadened, mostly nearly flat

on the inner surface. — Sp. 118 - 124.

"^ 2. Ovales. Spikes tawny or dark, rather large, sometimes crowded ; perigynium with a

more or less thin or winged margin, which is mostly incurved at maturity, rendering

the perigynium concave inside. — Sp. 125 - 132.

«- 3. Ci/peroidece. Spikes green, obloug, densely crowded into a short head subtended by
two or three leafy bracts which are erect and prolonged from six inches to a foot; peri-

gynium linear-lanceolate, scarcely margined. — Sp. 133.

Artificial Key.

Spike 1, staminate at top ; scales of pistillate flowers leaf-like . . Sp. 93-95

Spike 1, scales not leaf-like.

Usually dioecious ; stigma 2 115-117

Stigmas 3. — Perigynium densely hairy 84

Spike staminate at base
;
perigynia squarrose .... 21

Spike staminate at top. — Globose ; leaves broad .... 97

Perigynium nearly linear, beakless . 96

Perigynium long, spindle-shaped . . 1

Spikes several or numerous, sessile, spicate or capitate ; stigmas 2.

All in a globose or ovoid uninterrupted head.

All staminate above.— Usually green at maturity . . . . 112, 114

Usually yellow or tawny or brown . . .98, 99, 104, 105

All staminate below. — Leafy-bracteate . . . , 133

Not leafy-bracteate. — Green US -120

Usually tawny or brown . . 125- 132

Some or all of the spikes distinct or the head interrupted.

Staminate and pistillate flowers variously disposed, some of the spikes often unisexual.

Head large and long 108, C. arenaria.

Head short or linear 124, 125

Spikes staminate above 100-114

Spikes staminate below 118-133

Spikes usually more or less pedicelled, the wholly or partially staminate spikes uppermost.

Terminal spike (rarely the 2 or 3 uppermost) staminate only at base.

Stigmas 2 34-38,79
Stigmas 3 ; spikes erect.

Short and squarrose 20, 21

Not squarrose .... .... 22, 30, 32, 46, 47. 54. 79

Stigmas 3 ; spikes more or less drooping 31,51-53,55-57
Terminal spike or spikes staminate.

Stigmas 2.— Spikes spreading or pendulous ...... 84, 37, 40, 41

Spikes erect or nearly so 9-16,34-41,85-91,79
Stigmas 3 : spikes spreading or drooping.

Perigynium prominently 3-angled . . , . . , . .68-74
PerigjTiium large, thin, much inflated . . , ... 9-16

Perigynium firmer, not inflated.

Beakless 42-45

Beaked or prominently pointed. — Teeth long, stiff and sharp . . . 17-19
Teeth short and thin, or none 30, 31, 39, 48 -.53
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ytigmas 3 ; spikes erect or ascending.

Perigynium haii'y. — Spikes very large, globose . ... ... 6
Spikes very small, sessile or, nearly so . SI - S3, 85-92

Spikes cylindi'ical, heavy . . . . . . 24-28

Perigynium granular-roughened . . .,...,. 28

Perigynium smooth.

Thin and turgid, loosely enclosing the achene. — Beakless ... 58, 59

Beaked . . . .5-17
Firm in texture, not inflated,

Long-beaked, deeply toothed . . 2-4,26,28

Less prominently beaked, short-toothed, sharply 3-angle.d . . . .69-74

Wholly beakless and pointless .... . . 58, 59, 63, 78. 79

Very small, black and shining ; leaves capillary 80

Culm and leaves thinly pubescent . . 64

Perigynium more or less pointed or beaked.

Spikes spreading or drooping . .... 51-53,68-70,75

Spikes erect 60-62,65-68,71-78

* 1. Physocarp.t:. — -i- 1. PauciJlorcB.

1. C. pauciflora, Lightf. (PI. 5, fii^. I-I6.) Very slender but erect,

6-18' high; leaves very narrow, much sliorter than the culm; stamiuate and

pistillate flowers 2 - 5 ;
perigynium at maturity easily detached.— Cold sphag-

num swamps, New Eng. to N. Penn. and Minn. ; local. (Eu.)

* 1.— -1-2. LiipuRnce.

++ Teeth of the perigynium strongly reflexed.

2. C. SUbulata, Michx. Green, very slender but erect, 6' -2° high;

leaves narrow, somewhat shorter than the culm ; bracts leafy, sheathing

;

pistillate spikes 2-4, scattered, 2 - 6-flowered
;
perigynium deflexed.— Deep

sphagnum swamps, R. I. to E. Penn., and southward; very local.

-M- ++ Teeth erect or spreading.

= Whole plant yellowish ; perigynium little or not at all inflated.

3. C. Michauxiana, Boeckl. Slender but stiff and erect, 1-2° high;

leaves narrow and firm, shorter than the culm; spikes 2-3, the lowest

usually remote and short-peduucled, the remainder aggregated and sessile

;

staminate spike sn^all, wholly sessile
;
perigynium not inflated, erect or spread-

ing, twice longer than the blunt scale. (C. rostrata, Michx.)— Bogs and lake-

borders, mountains of N. H. and N. Y., and westward to L. Superior ; local.

4. C. folliculata, L. Stout, 2-3° high; leaves very broad and flat,

lax; pistillate spikes 3-4, scattered, all but the uppermost prominently pe-

duncled; staminate spike short-peduncled
;
perigynium larger, inflated, the

scale awned and nearly as long.— Cold swamps, New Eng. to N. J. and Penn.,

and west to Mich. ; rather local.

= = Plant green ; perigynium much inflated.

5. C. intumescens, Eudge. Slender, 18-30' high; leaves narrow;

pistillate spikes two, loosely 1-8-flowered, the perigynium erect-spreading,

not prominently many-nerved.— Wet pastures and swamps ; common.

6. C. Grayii, Carey. Larger and stouter; leaves broad and flat, 3-4"

wide; pistillate spikes 1 or 2, the lowest often peduncled, perfectly glob-

ular and compactly 12-30-flowered, the perigynium spreading or deflexed

and prominently many-nerved.— Meadows and copses, Yt. to 111., and south
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to Ga. ; rare eastward.— lu var. HispfDULA, Gray, the perigynium is sparsely

hispidulous.

7. C. lupulina, Muhl. Very stout and leafy; leaves rather broad and

}oose
;
pistillate spikes 2-6, approximate at the top of the culm, all closely

sessile or the lower sometimes short-peduucled, oblong or short-cylindrical,

very heavy and densely flowered ; staminate spike small and sessile
;
peri-

gvnium large and rather soft, erect or but slightly spreading, giving the spike

a hop-like aspect (whence the name). (C. lurida, Bailey.) — Swamps and wet

pastures; frequent.

Var. pedunculata, Dewey. Spikes more or less scattered, some or all

prominently peduncled ; staminate spike usually conspicuous, often long-

peduncled, very variable in size
;
perigynium more spreading. (C. gigantea,

Rudye.)— With the species, but more common,

Var. polystkchya, Schwein. & Torr. Stouter, the leaves very broad

(often ^') ; bracts broad and far exceeding the culm
;
pistillate spikes 4-6,

all long (3-4') and cylindrical, more or less short-peduncled, somewhat scat-

tered, becoming yellow
;
perigynium very large, ascending. (C. lupuliformis,

Sartw.)— N. Y. and N. J. ; not common.

C. LUPCLiNA X RETRORSA, Dudley. Distinguished from C. lupulina by its

straw-colored perigynium, Avhich is less inflated and more spreading, standing

at nearly right angles to tJie axis of the spike; scales acute to short-awned,

rough. (C. lurida X retrorsa, Bailey).— Ithaca, N. Y. (Dudley), and Lansing,

Mich. (Bailey). Resembles n. 16.

8. C. grandis, Bailey. Distinguished from C. lupulina, var. polystachya,

by its much more scattered and mostly shorter slim spikes, which are com-

paratively loosely flowered
;
perigynium swollen below but very abruptly con-

tracted into a slender beak 3-4 times as long as the body, spreading at right

angles or nearly so, never becoming yellow; scales narrow, smooth. (C. gi-

gantea of previous editions.) — Swamps, Ky., Del., and southward ; local.

* 1.— + 3. Vesicarice.

++ Spikes very small, globular or shori-ohlong.

9. C. oligosperma, Michx. 'Very slender, but stiff, 18-30' high;

leaves and bracts very narrow, becoming involute; staminate spike single,

peduncled
;
pistillate spikes 1 or 2, sessile or the lowest very short-peduncled,

3 - 8-flowered
;
perigynium turgid, short-ovoid, gradually contracted into a

very sliort and minutely toothed beak, prominently few-nerved, yellow, nearly

twice longer than the blunt scale. — Deep swamps and borders of lakes, N.

Eng. to Penn. and ^Nlinn. ; frequent.

10. C. miliaris, Michx. Culm very slender but erect, 12-18' high,

smooth, or slightly rough above on the angles ; leaves almost filiform, mostly

shorter than the culm; staminate spikes 1-2, exceedingly narrow, elevated

an incli or two; pistillate spikes 1-3, the upper one sessile and the lowest

very short-stalked, 9" long or less, the lower subtended by a short leafy bract

;

perigynium verv small, broad- or round-ovate or ovate-oblong, thin but firm,

, bearing a nerve on each side but otherwise nerveless or very nearly so, rounded

into a very short terete entire or somewhat erose beak ; scales brown, lance-

ovate, white tipped, about as long as the perigynium. (C. rotundata? of last

ed.) — Outlet of Moosehead Lake, Maine, and northward.
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Var. major, Bailey. Culm much stouter (often over 2° high), thick and

very sharply angled ; leaves stout and channelled or involute ; staminate spikes

short-stalked ; the pistillate 1-5, darker, mostly longer and larger ; scale

varying from wholly obtuse to acutish,— Outlet of Moosehead Lake [Porter),

and northward.

Var. (?) atirea, Bailey. Taller and mostly stouter than the type; pis-

tillate spikes one or two, often staminate at top, yellow or stramineous
;
peri-

gynium longer, gradually produced into a conspicuous and more or less

toothed beak, prominently few-nerved, yellow, broader and usually longer

tlian the blunt scale. (C. pulla, and var. miliaris, last ed.) — Outlet of Moose-

head Lake {Smith), and northward.

++ ++ Spikes much larger, cylindrical.

= Scales all, or all but the very lowest, smooth.

11. C. Utriculata, Boott. Very stout and robust, 3-4° high; leaves

broad (4 - 6") and flat, very prominently nodulose, particularly below ; spikes

3-4, 3-6' long, very thick and dense above but usually more or less attenu-

ate below, erect or nearly so, all but the lowest sessile or very short-stalked

;

perigynium ovate, only moderately inflated, rather abruptly contracted into a

short toothed beak, at maturity usually squarrose, rather prominently few-

nerved, the upper longer than the sharp scale, the lower shorter than or only

equalling th,e sharper or awned scale. (C. rostrata, Bailey, etc.) — Swamps,

everywhere ; commo.n. Passes imperceptibly into var. minor, Boott, which is

distinguished by its much smaller size, spikes 2^' long or less, smaller peri-

gynium, blunt scales, and narrower and little nodulose leaves. With the

type.

12. C montle, Tuckerm. Rather slender but erect, 2-3° high, the culm

sharply angled and usually rough above
;
pistillate spikes 2 -3, the lowest one

or two short-stalked, erect or spreading, 1-3' long, narrowly cylindrical

;

perigynium turgid, prominently beaked, about 10-nerved, ascending, longer

than the very sharp scale. (C. Vaseyi, Dewey.) — Meadows and swales;

common.— In var. moxstr6sa, Bailey, the plant is very slender throughout,

and the terminal spike more or less pistijlate, while the remaining spikes are

reduced to one or two which are very small and loosely flowered and usually

on very long filiform peduncles. E. Mass. [Swan).

13. C. Tuckermani, Dewey. Differs from the last chiefly in the com-

paratively shorter (1 -2' long) spikes, which are much thicker (usually Y or

more)
;
perigynium greatly inflated and very thin and papery, the body broader

than long (about 3" thick) ; scale thin and narrow, acute, all but the very

lowest less than half the length of the perigynium.— Swamps, W. New Eng.

to N. J., and west to Minn. ; frequent.

14. C. bullata, Schkuhr. (PI. 6, fig. 15 - 20.) Slender, 1 - 2° high ; culm

very sharply and roughly angled, thin but stiff ; leaves narrow, rough-edged,

stiff ; spikes 1 or 2, remote, short and thick (rarely H' long), sessile or the lower

short-peduncled, more or less spreading; perigynium turgid but very firm,

dull straw colored and shining as if varnished, prominently few-nerved, the long

beak usually minutely roughened ; scale membranaceous and blunt, about \

as long as tlie perigynium.— Swamps from E. Mass. to N. J. and E. Penn.,

and soutliward ; frequent.
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C. billXta X utricuiAta, Bailey, rerigynium considerably smaller and

more spreading, less shining; scales longer and sharper. (C. (Jlneyi, Boott.)

— Providence, R. I. {Olnejj).

15. C. retrorsa, Schwein. Stout, 2-3^^ high; culm obtusely angled

and smooth or nearly so; leaves broad and soft, roughish, much longer than

the culm ; spikes 3-5, approximate near the top of the culm or the low-

est remote, all but the lowest 1 or 2 sessile, 1-2' long and very compactly

flowered, erect or spreading
;
perigynium very thin and papery, much inflated,

prominently nerved, strongly reflexed ; scale very short and small.— Swamps,

from Penn. northward, common.— In var. Hartii, Gray, a common mon-

strous form, the spikes are more or less scattered and peduucled, loosely flow-

ered, and the perigynium less reflexed or spreading.

=z = Scales all rough-aicned.

16. C. lurida, Wahl. Variable in size, mostly ranging from 1^-3°

high, stout ; cul_ii rather obtusely angled and smooth ; leaves long and loose,

rough ; spikes 2-4, variously disposed, the 1 or 2 upper sessile, nearly erect

or often drooping, very densely flowered
;
perigynium thin and turgid, often

somewhat shining, rather lightly about 10-uerved, very long and slenderly

beaked, ascending ; stamiuate spike single , scales linear, half as long as the

perigA'nium or more. (C. tentaculata, Maid.)— Swamps, X. Eng. to S. 111., and

southward; abundant eastward. Very variable. — Var. gr.4.cilis, Bailey.

Plant more slender; spikes 2-3, very small and narrowly cylindrical (P

long or less, and 3'' broad or less). Mts. of Vt., Penn., and Tenn.

Var. flaccida, Bailey. Lower, scarcely exceeding 12-15' in height;

spikes 2-4, all sessile and approximate at the top of the culm, small and

straight (1' long or less), dull broAvn or reddish-brown, loosely flowered and en-

tirely lacking the dense and comose appearance of the type
;
perigynium very

thin and much inflated, the body usually larger than in the type and more

gradually contracted into the beak.— X. Y. to X". J. ; apparently scarce.

C. LtiRiDA X lupulIna, Bailey. Very like C. lurida, but the spikes usu-

ally all approximate or only the lowest separated, erect or spreading, all sessile,

green or greenish, often curved
;
perigynium very long-beaked and ascending;

staminate spike one, sessile or very nearly so, strongly resembling that of C.

lupulina. (C. tentaculata, var. altior, Boott.) — Mass., Conn., and X. Y. ; little

known. C. lupulina X retrorsa is distinguished from this by its yellow or

straw-colored more scattered spikes which are shorter and always straight,

and the loose, larger and more inflated perigynia.

* 1.— H- 4. Pseudocyperce.

^ Spikes all erect or ascending.

17. C. Schweinitzii, Bewey. Soft but erect, 1 - 2° high, stoloniferous,

yellowish-green and becoming straw-colored in drying; culm flattish and

smooth; leaves broad (3-4"), the radical longer than the culm, the others

mostly short; spikes 3-4, the lower one or two short-peduncled, narrowly

(ong-cylindrical (1^-3' long, 4" broad)
;
perigynium thin and somewhat in-

flated, prominently few-nerved, the long beak short-toothed, ascending; scale

awned and commonly rough at the tip, a little shorter than tlie perigynium.

— Swamps, W. 'Sew Eng. to X. J., and west to Mich. ; local-
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.w *-*. Spikes widely spreading or drooping.

18. C. hystricina, Muhl. Slender but erect, 1-2° high; culm very

sharply angled and rough, at least above; leaves rather narrow, roughish

;

spikes 1-3, borne near the top of the culm, the upper one often sessile, the

remainder on more or less filiform stalks, short (rarely H' long) and com-

pactly flowered; perigynium greenish, very strongly 15-20-nerved, the very

slender beak strongly toothed ; scale linear and rough-awned, nearly or quite

as long as the perigynium.— Swales, throughout ; frequent. Often confounded

with n. 16.

Var. Dudleyi, Bailey. Taller ; spikes larger and slimmer (1| - 2|' long),

light straw-colored, all secund and widely divaricate or nodding
;
perigynium

stronger toothed ; scales usually more prominent.— Swales, Conn. ( Wright),

Ithaca, N. Y. (Dadle//), Wise. (Lapham).

19. C. Pseudo-Cyperus, L. Tall and stout, 2 - 3° high ; culm thick

and very sharply triangular, rough throughout ; leaves very long, rough-mar-

gined; spikes 3-5, all slenderly peduucled and more or less drooping, all

somewhat contiguous, long (mostly 2 - 3') and narrowly cylindrical, very com-

pactly flowered
;
perigynium elliptic-lanceolate, more or less 2-edged, many-

costate, the beak shorter than the body, with erect short teeth, strongly reflexed

;

scale very rough-awned, about the length of the perigynium. — Swamps and

lake-borders, N. Eng. to Penn., and Mich, ; rare. (Eu.)

Var. Americana, Hochst. Mosth stouter, the leaves broader (about |')

;

spikes thicker and commonly more drooping
;
perigynium longer, the beak

mostly longer than the body and the teeth long and prominently spreading.

(C. comosa, Boott.) — Swamps ; common.

* 1. — -i- 5. SquarroscB,

20. C. Stenolepis, Torr. Stout and very leafy, 1-2° high ; culm ob-

tusely angled, very smooth ; leaves about 3" broad, rough on the nerves, the

upper and the bracts very much longer than the culm ; terminal spike often

pistillate at top ; other spikes 3-5, the uppermost sessile on the zigzag rha-

chis. short (1 - 1^ or less) and evenly cylindrical, often staminate at top
;
peri-

gynium very abruptly contracted into a short but slender toothed beak, shorter

than the long-liuear and rough scale.— Swamps and meadows, central Penn.,

to N. Ohio, west and southward ; frequent.

21. C. squarrosa, L. Cespitose, 2 - 3° high ; culm sharply angled, more

or less rough above ; leaves broad and weak, roughish, exceeding the culm

;

bracts much less prominent than in the last ; spikes 1-3, thick, the terminal

always two-thirds pi.stillate or more, the remainder more or less stalked, erect

or slightly nodding, globular or oblong-cyliudric, brown, exceedingly densely

flowered
;
perigynium larger, the beak rough ; scale short and usually invis-

ible.— Bogs, throughout ; infrequent.

* 2. Trachtchl.ente.— •»- 1. Shortiance.

22. C. Shortiana, Dewey. Tall and slender but strict, in small clumps,

2-3° high; leaves about Y hroad, flat, rough on tlie nerves; spikes 3-5,

somewhat approximate near the top of the culm, the lowest 2 or 3 short-pe-

duncled, erect, small (I'long or less, and 2" wide), evenly cylindrical, exceed-

ingly densely flowered
;

perigynium small, circular oi- roujid-ovate, flat
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sharp-edged, nerveless, the orifice entire, perfectly squarrose ; scale thin and

blunt, about the length of the perigynium. — Wet meadows, S. Feun. and Va.

to 111. ; rare eastward.

* 2.— +- 2. Andmalce.

23. C. SCabrata, Schwein. Tall and rather stout, very leafy, 1-3° high

,

culm sharply and very roughly angled ; leaves broad and Hat, very rough

;

spikes 3 - 5, scattered, the upper 1 or 2 sessile, the remainder often long-pe-

duncled and sx)metimes nodding, 1-2' long, narrowly cylindrical and com-

pactly flowered
;
perigynium broadly ovate, prominently few-nerved, rough,

the beak nearly as long as the body and slightly toothed ; scale acute and

rough-tipped, green-nerved, about as long as the body of the perigynium.—
Wet meadows and glades, as far west as Mich. ; common eastward.

* 2.— -I- 3. KirtcB.

24. C. vestita, Willd. Stout and stiff, 2-3° high; culm sharply an-

gled, smooth or somewhat rough ; leaves narrow and rather short, rongh-

ish; staminate spike 1, rarely 2, sessile or nearly so; pistillate spikes 2-5,

approximate and sessile, or rarely the lowest sub-radical, often staminate at

top, oblong or short-cylindric (rarely 1' long), compactly flowered; perigyn-

ium ovate, nerved, stifHy hairy, short-beaked, the beak often purple, and white

hyaline at the orifice, which becomes more or less split with age ; scale thin

and blunt or acute, shorter than the perigynium.— Tufted in sandy soils, from

N. Eng. to N. Y., and southward ; frequent.

25. C. striata, Michx., var. brevis, Bailey. Stiff, H - 2^^° high ; culm

sharply angled, smooth or slightly rough above, mostly exceeding the leaves

,

leaves narrow and stiff, becoming involute ; spikes 1-2, mostly closely sessile,

considerably separated w^hen two, short (rarely 1^' long) and rather tliick,

erect
;
perigynium broad-ovate with impressed nerves, smooth, ascending, short-

beaked and very short-toothed ; scale thin, obtuse or acutish, mostly about -i as

long as the perigynium.— Pine-barren swamps, N. J., and southward; local.

26. C. Houghtonii, Torr. Stiff, 1-2° high, extensively creeping;

culm rather sharply angled, rough, exceeding the leaves ; leaves flat and very

sharp-pointed; spikes 1-3, sessile or the lowest short-stalked, erect, varying

from nearly globular to cylindric ( 1 J' long), compact
;
perigynium short-ovate,

stiffly pubescent, prominently nerved and toothed ; scale thin-margined, acute

or awned, shorter than the perigynium.— Sandy knolls and banks from Maine
to Minn, along our northern borders, and northwestward ; rather local.

27. C. jaiiformis, L. Tall and very slender but erect, 2-3° high ; culn.

obtuse, smooth ; leaves very long, involute-filiform, rough ; spikes 1 - 3, ses-

sile, somewhat scattered, erect, short and thick (rarely over V long)
;
perigyn-

ium very short-ovate, the teeth very short, the few nerves obscured by the

dense stiff hairs ; scale thin and blunt, about as long as the perigvnium. —
Bogs, throughout, north of Penn. ; frequent. (Eu.)

Var. latifolia, Boeckl. Culm mostly rough above ; leaves flat, 1 - 2''*

broad ; spikes usually somewhat slimmer and scales often sharper and longer

(C. lanuginosa, Michx.) — Swales and low meadows, throughout; common.
C. iifRTA, L. Variable in size (t^-2° high), widely creeping; culm rather

slender but erect, obtuse and smooth or slightly rough above ; leaves soft and
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flat, generally sparsely hairy and the sheaths very hirsute, rarely smooth,
spikes 2 - 3, distant, more or less shortly-peduncled, erect or nearly so, 1^' long

or less and rather loose
;
perigynium long-ovate, nerved, soft-hairy, the promi-

nent beak slenderly toothed ; scale thin and green-nerved, awned, mostly a

little shorter.— E. Mass. to central N. Y. and Penn. (Nat. from Eu.)

* 2.— •»- 4. Paludbsoe,.

•** Teeth slender, mostly spreading.

28. C. trichoc&rpa, Muhl. Stout and tall, 2-3° high; culm sharply-

angled, rough abuve ; leaves very numerous, flat and very rough, but not

hairy, much exceeding the culm ; spikes 2-5, scattered, the lower stalked

and more or less spreading, long and heavy (1 -4') but loosely flowered at

base
;
perigynium long-ovate, many-costate, sparsely short-hairy, about twice

as long as the membranaceous, acute or acuminate scale. — Marshes : frequent.

— Var. IMBERI5IS, Gray. Mostly smaller throughout; perigynium smooth

;

scales usually sharper and longer. Drier places, N. Y. to Mo. ; infrequent.

Var. Dew^yi, Bailey. Leaves narrower, often becoming somewhat invo-

lute, smoother; spikes short (seldom over 1^' long), all but the lowest one

sessile
;
perigynium smooth, thick in texture, becoming polished with age, the

nerves impressed ; scales sharp, mostly a little shorter than the perigynium.

— Dakota {Seymour), and northwestward. Resembles small forms of n. 29.

Var. aristata, Bailey. Mostly stouter ; leaves more or less hairy on the

under surface and sheaths
;
perigynium usually longer, smooth, the teeth longer

and more spreading. (C. aristata, R. Br.) — N. Eng. to Minn. ; rare eastward.

++ -M- Teeth short, erect or very nearly so.

29. C. riparia, W. Curtis. Very large and stout, 2-4° high, stolonifer-

ous ; leaves mostly broad, flat, rough, glaucous, much longer than the sharply

angled culm; spikes 2-4, scattered and all more or less peduncled, the lowest

often very long-stalked, varying from almost globular in starved plants to 3 -

4' long, erect or the lower somewhat drooping, loosely flowered below
;
peri-

gynium ovate-lanceolate, coriaceous, rather lightly many-nerved, becoming pol-

ished, the beak short and thick ; scale varying from blunt to awned, shorter or

longer than the perigynium.— Swales; common. (Eu.)

C. ACCTiFORMis, Ehrh. Stout, 2-3° high; culm thick and sharp, mostly
smooth ; leaves broad, flat and glaucous, much prolonged ; spikes 3 - 5, all but
the uppermost peduncled, spreading or drooping, narrowly cylindric (2 - 3'

long), loosely flowered below; perigynium ovate, very strongly many-nerved,
theshort beak slightly toothed ; scale rough-awued and longer than the peri-

gynium. (C. paludosa, Gooden.) — Swales, Dorchester, and New Bedford
Mass (Nat. from Eu.) The former station has been recently destroyed.

* 3. MiCRORHTNCH^.— )- 1. Atrhtce.

•M- Alpine ; plant small.

30. C. alpina, Swartz. Small and slender, |- 2° high; culm thin and

obtuse, smooth or roughish, naked above ; leaves narrow and flat, shorter than

the culm ; spikes commonly 3, sometimes 2 or 4, aggregated, globular and

very small, all closely sessile or rarely the lowest exceedingly short-stalked

;

perigynium orbicular or obovate, nerveless or nearly so, the short beak slightly

notched, a little longer than the OA'ate and black mostly obtuse scale.— Isle

Royale, L. Superior. (Eu.)
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31 . C. atr^ta, L., var. ovata, Boott. Very sleuder but erect, 1 - 2° high

;

cuhn rather sharp, roughish above ; leaves narrow but flat, shorter thau tlie

cuhn ; spikes 3 - 5, all but the terminal one on slender stalks -|- 2' long, droop-

ing when mature, 1' long or less, ovate-oblong or short-eylindric, reddish-

brown
;
perigvnium broadly ovate, thin and puncticulate, very short-beaked,

the orifice slightly notched ; scale blunt, thin-margined, about as long as tlie

perigyniura. (C. atrata, Mem.) — White Mountains, N. H., Smugglers' Notch,

Vt. {Brainerd), and northward.

++ •*-+ Paludose ; plant larrjer.

32. C. fUsea, All. Kather slender but stiff, 1-3° high; culm sharp,

roughish above ; leaves very narrow, rough, mostly shorter than the culm

;

spikes 2-4, the terminal rarely all stamiuate, all sessile and approximate or

the lowest sometimes very short-stalked, varying from globular to narrowly

cylindric (often becoming 1^' long), dark brown or variegated; perigyniura

elliptic and beakless, whitish and granular, nearly nerveless, the orifice entire

;

stamiuate scales very long-lanceolate, the pistillate lance-ovate and very sharp,

conspicuously longer than the perigynium. (C. Buxbaumii, Wahl.)— Bogs,

throughout; frequent. (Eu.)

* 3.— -1-2. Rigidce.

33. C. vulgaris, Fries. Low and stiff, about 1° or sometimes 18' high;

culm sharp, smooth or rather rough above ; leaves narrow and stiff, shorter

than the culm, glaucous-blue ; stamiuate spike sessile or nearly so ; spikes 2 -

4, all sessile or rarely the lowest very short-stalked, short and erect (T long or

less), very densely flowered or sometimes becoming loose below, the lowest

subtended by a bract 1 -3' long; perigynium appressed, oval or round-ovate,

mostly finely striate toward the base, the beak entire or very nearly so, bright

green until over-mature ; scale ovate and very obtuse, purple with a faint white

nerve, conspicuously narrower and shorter than the perigynium, thus causing

the spike in the growing plant to assume a characteristic green-and-black ap-

pearance.— Swales and low meadows along the sea-board, from Mass. north-

ward; common. (Eu.)

Var. strietiformis, Bailey. Taller (U - 2^° high) and looser ; culms slen-

der ; leaves long and narrow, lax, scarcely glaucous ; stamiuate spike longer

peduncled
;
pistillate spikes looser and often longer, mostly brown or tawny-

green. (C. limula, Man.) — Swales from E. Penn. northward, near the sea-

board ; frequent. Often confounded with n. 34, but easily distinguished by the

non-cespitose habit, sheaths not fibrillose, and the short scaler very obtuse.

Var. hyperborea, Boott. Somewhat stoloniferous, low, often smaller

than the type; spikes shorter and mostly loosely flowered, often becoming

very thin ; scales generally longer, giving the spikes a darker color ; stigmas

often 3. (C. rigida, var. (?) Bigelovii, Tuckenii.) — Alpine summits of N. II..

Vt., andN. Y. (Eu.)

* 3.—^
•«- 3. Aciikc.

f*- Stigmas 2; scales not conspicuous! i/ acute, or if so, divaricatt.

= Spikes erect, or rareli/ spreading in n. 34.

34. C. Stricta, Lam. Tall and slender but erect, 2-4° high, generally

in dense clumps when old, or rarely in small tufts; culm sharp, rough above;
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leaves long and narrow, rough on the edges, the loA^est sheaths usually becom-

ing prominently fibrillose ; 1 or 2 lowest bracts leafy and equalling the culm

;

spikes 3-5, variable in size and shape, scattered, the lowest usually more or

less peduncled and clavate and the otliers sessile, erect or spreading, oblong or

cylindric (i-2' long and 2-3'' broad), all compactly flowered above but often

attenuate at base (or rarely alternate-flowered throughout), the upper mostly

staminate at top, all greenish-purple or pallid
;
perigynium ovate and small,

tawny, mostly lightly few-nerved and somewhat granular, the beak very short

and commonly entire ; scale obtuse to nearly acute, about equalling the peri-

gynium or a little shorter.— Swales, throughout ; abundant and variable.

Var. angUStata. Stricter; spikes longer and narrower (3-4' long and

about 1|^" broad), never clavate, more approximate and always erect, the stami-

nate portion usually much longer (often 1 - 2'), rust-colored ; scales narrower

and sharper, mostly longer thaji the perigynium. (C. angustata, Boott, in part.)

— Same range as the type, but less common.

Var. decora, Bailey. Usually smaller ; basal sheaths rarely fibrillose

;

spikes shorter (seldom over 1' long), sessile or very nearly so, rarely attenuate

at base, spreading, the terminal staminate flowers few, rust-colored; bracts

more spreading ; scales very sharp and spreading, longer than the perigynium.

(C. aperta, Man.) — X. Eng. to Wise. ; rather rare.

C. STRiCTA X FiLiFORMis. Lcaves and culms vcry sleuder ; spikes short

(1' long or less), sessile and compact, the upper 1 or 2 scarcely bracted, pallid

;

perigynium small, smooth.— Keweenaw Co., Mich. [Farwell.) Exactly inter-

mediate between the two species.

35. C. aquatilis, Wahl. Large and stout, glaucous, 2 -4° high; culm

very obtuse and smooth ; leaves exceedingly long, broader than in the last, the

bracts broad and prolonged far beyond the culm ; spikes 3-5, 1-2' long, very

compact or the lowest sometimes attenuate below, erect, thick (3" broad or less)

;

perigynium round-ovate or broadly elliptic, nerveless, greenish, imbricated

;

scale obtuse and much shorter and narrower than the perigynium.— Swamps
and lake-margins, N. Eng. to Minn. ; not common. (En.)

36. C. lenticularis, Michx. Eather slender but erect, pale throughout,

1-2° high ; culm sharp, usually slightly rough above ; leaves very narrow,

numerous, much surpassing the culm ; spikes 3-6, more or less aggregated or

the lowest remote, the terminal androgynous or staminate, mostly sessile, erect

;

perigynium ovate, minutely granular, brown-nerved, tlie tip empty and entire

;

scale pale and obtuse, about ^ the length of the perigynium.— Gravelly borders

of ponds and lakes, northern N. Eng. to Minn. ; mostly local.

= = Spikes widely spreading or drooping.

37. C. torta, Boott. Slender but erect, 1^-2^° tigli, in clumps, with ex-

ceedingly tough and cord-like roots ; culm rather sharp, smooth or roughish

above ; leaves flat and rather soft, those of the culm very short ; spikes 3-5,

mostly somewhat approximate or the lower remote, the upper sessile and ascend-

ing but the others drooping, long and slender (often 3' long, 2" broad or less)

;

perigynium lance-ovate, thin and green, nerveless, tlie slim upper half empty

and more or less tortuous, the beak entire or erose ; scale purple-margined and

very obtuse, shorter than the perigynium.— Cold banks and swamps, Vt. to.

N. C. ; infrequent.
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++ ++ Stigmas 2; scales long-acute and ascending.

38. C. salina, AVahl., var. euspidata, Wahl. Rather stout, 1-2|^

high; culm rather sharp, smooth ; leaves narrow but flat; spikes 2-4, some-

what approximate, the lowest 1 or 2 very short-stalked, erect, short (1^' or less)

aud rather thick, the lower subtended by leaf-like bracts 3-4' long; perigyn-

ium elliptic, somewhat granular, marked with 2 or 3 nerves or nerveless, the

minute beak entire ; scale brown-margined, produced into a lighter and rough

awn much exceeding the perigyuium. (C. salina, Man.) — Salt marshes, Mass.,

aud along the coast northward ; rare in the United States. (Eu.) Anomalous
forms, which appear to be hybrids, have been separated as

C. STRICTA X SALINA, Bailey. Spikes thinner and more scattered, more
inclined to be peduncled; scales blunt or short-awned, little exceeding the

Derigyuium.— Near Boston, Mass., W. Boott, Morung,

H-i. -w- ++ Stigmas 3.

39. C. prasina, Wahl. Slender, somewhat flexuose, U - 2|° high ; culm

rather sharp, smooth ; leaves very narrow, soft and flat, rough ; spikes 2 - 3,

peduncled and spreading or drooping, somewhat approximate, green, 1-2'

long, narrow and loosely flowered
;
perigynium pale, narrowly triangular-ovate,

thin, nearly nerveless, produced into a short but slender entire or minutely

toothed beak; scale very thin and acute, nearly colorless, shorter than the

perigynium. (C. miliacea, Muhl.) — Meadows and bogs, Vt. to Mich., and

southward ; infrequent.

* 3. — -I- 4. Cri/ptucdrpce.

40. C. maritima, 0. ¥. Mueller. Mostly stout, 1 - 2|° high ; culm sharp,

smooth or rough above ; spikes 2-6, scattered, all or all but the upper one

on very long weak stalks and pendulous, 1-3' long and thick and bushy,

usually stamiuate at top
;
perigyuium nearly orbicular, pale, few-nerved or

nerveless, the beak very short and entire or nearly so ; scale produced into a

greenish rough awn 3-8 times as long as the perigyuium.— Salt marshes of

the coast, Mass., Maine, and northward ; not common. Leaves smooth, broad

and flat. (Eu.)

41. C. erinita, Lam. Robust and mostly stout, 2-4° high ; culm sharp

and rough or sometimes smooth ; leaves about 3" broad, flat, more or less

rough on the nerves and margins ; spikes 3 - 6, somewhat scattered, all variously

peduncled, mostly secund, curved and drooping (or in small forms rarely nearlv

erect), 1 -4' long, narrowly and evenly cylindric, compact or attenuate l)elow,

often staminate at top; perigynium ovate, thin and puncticulate, obscurely

nerved, the minute point entire; scale greenish-brown and rough-awned, 2-3
times as long as the perigynium. (C. gynandra, Sc/nrein.)— Swales; com-

mon.— Yar. Mixon, Boott. Afuch smaller in all its parts, 10-18' high ; leaves

narrow; spikes 3-4, 1^' long or less, less drooping; scales less prominent.

—

Maine to X. Y. ; scarce. Somewhat resembles n. 39.

C. cuixiTA X TORTA, Bailey. More slender than C. erinita, tlie leaves nar-

rower ; spikes nearly as slender as those of C. torta; scales blunt or simply

acute and little longer than the perigynium, or sometimes very short-awned.

— Moist meadows near the Glen House, White INIts. {Brainerd). Might be

mistaken for drooping-spiked forms of n. 34.
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* 3.— -1-5. Penduhnce.

++ Spikes narrowlt/ cylindrical.

42. C. littoralis, Schwein. Somewhat sleucler but erect, 1-2° high

;

leaves uarrow aud rather stiff, flat, glaucous, shorter thau the sharp aud nearly

smooth culm ; staminate spikes 1-3, dark purple, \h,' long or less, the scales

obtuse
;
pistillate spikes 2-4, somewhat approximate, on thread-like pedun-

cles, 1-2' long, usually staminate at top
;
perigyuium lance-oval, faintly

nerved, the minute beak entire, mostly longer than the obtuse purple scale

;

bracts prominently purple-auricled. (C. Barrattii, Schwein. ^ 7'orr.) —
Marshes near the coast, N. J. and southward ; rare.

•Ht- ++ Spikes glo ,ular or oblong.

= Scales very sharp, prominendy longer than the perigynium.

43. C. Magellanica, Lam. Slender but erect, 8-18' high; leaves flat

and lax, somewhat shorter than the culm ; lowest bract as Avide as the leaves

or nearly so and exceeding the culm ; spikes 2-3, approximate, all slenderly

stalked aud drooping
;
perigynium orbicular or broad-ovate, nerved in the

centre, -I- I the length of the scale. (C. irrigua, Smith.) — Deep swamps,

throughout, north of Penn. ; local. (Eu.)

= = Scales blunt, little exceeding the perigynium.

44. C. rarifl6ra, Smith. Very small but stiff, 4-10' high, somewhat

stoloniferous ; culm obtuse and very smooth ; leaves very narrow, becoming

involute, shorter than the culm; spikes 1-2, only 3 - 1 0-flowered, drooping,

borne in the axil of a minute awl-like and purple-auricled bract
;
perigyuium

ovate, nearly pointless, obscurely nerved, mostly a little shorter than the en-

veloping scale.— Mt. Katahdin, Maine (Goodale). (Eu.)

45. C. limosa, E. Slender but rather stiff, 1-2° high, stoloniferous;

culm sharp, rough above; leaves very narrow, strongly keeled or involute;

spikes 1-2, nodding on short stalks or the upper one erect, oblong, springing

from the axil of a very narrow bract which is nearly always shorter than the

culm
;
perigynium very short-pointed, about the length of the broad scale.—

Deep swamps, throughout, north of Penn. ; local. (Eu.)

* 4. Hymenochl^n^.— -«- 1. Virescentes.

46. C. viresceus, Muhl. Slender, erect or spreading, 1 - 1|° high

;

leaves very narrow, more or less hairy; spikes 3-5, green, short-oblong, all

somewhat stalked and often spreading, compact (li" thick or less)
;
perigyn-

ium ovate and costate, very hairy, longer than the thin and white acute scale.

— Var. costXta, Dewey, usually the commoner form, is taller (often reach-

ing 2^°), with spikes long-cylindric, ^-2' long, and a stronger ribbed perigyn-

ium.— Banks and copses, N, Eng. to Mich., and southward ; common eastward.

47. C. triceps, Michx., var. hirsuta, Bailey. Usually stiffer; leaves'

hairy; spikes 2-4 (usually 3), all contiguous or occasionally the lowest some-

what removed, sessile, short-oblong or globular, green or brown (2-3" thick)

;

perigynium broad-ovate, flattish, very obtuse, often sparsely . hirsute when

young but smooth at maturity ; staminate scales very sharp
;
pistillate scales

acute or short-awned, about the length of or shorter than the perigynium.

—

Dry copses and fields, N. Eng. to Mo., and southward ; rare northward,— Var.
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S.MfTHii, Porter. Tall, sleuder, olive-greeu, the leaves very loug, very nearly

smooth ; spikes small, globular or short-cyliudrical (^' long or less), the lowest

often somewliat remote, all more inclined to be peduncled; perigyuium globu-

lar and turgid, brown, squarrose, giving the spike a characteristic plump ap-

pefirauce. — Fields and woodlands, southern N. J., E. I'euu., and southwaul;

also in Ark. ; frequent.

* 4.— -t- 2. Sylvdticce.

48. C. longirostris, Torr. Very slender but erect, 1|- 3° hi oh, growing

in stools; leaves narrow, flat, loose ; spikes 3-5, 1-2' long, loosely flowered,

drooping
;

perigynium thin, slightly inflated, green, nearly nerveless, spread-

ing, the beak longer than the body, about the length of the awned scale.—
Shady banks from N, Eng. to Neb., and northward; frequent.— Var. minor,

Boott. Smaller and slenderer ; spikes 9" long or less, very narrow and very

loosely or even alternately few-flowered; perigynium smaller. Neb. and

westward.
* 4.— t- 3. Fle'xiles.

49. C. castanea, Wahl. Slender but erect, \-2^° high; leaves broad

and flat, hairy, much shorter than the rough culm ; spikes 2-4, approximate,

widely spreading or drooping on filiform stalks, 1' long or less, rather dense,

I'awny
;
perigynium l)road-lanceolate, gradually narrowed into a beak ^ as long

as the body, thin, wdth a nerve on each side, longer than the light brown or

whitish acute thin scale. (C. flexilis, Budge.) — Banks, Conn, to Minn. ; local.

C. arctAta X castAxea, Bailey. Leaves mostly narrower, less hairy or

smooth ; spikes very slender and loosely flowered (scarcely over T' wide), erect

or drooping, chestnut color; perigynium thin, long-ovate, shorter-l)eaked,

lightly nerved, mostly surpassing the pointed whitish scale. (C. Knieskeruii,

Deweij.) — Oneida Co., N. Y. ; Keweenaw Co., Mich. (Farwell) ; N. Minn.

50. C. caplllaris, L. Very slender but erect, 2-12' high ; culm smooth,

longer than the narrow flat or at, length involute leaves; spikes 2-4, either

scattered or approximate, all more or less long-peduncled and drooping, borne

in the axils of conspicuous sheathing bracts, very small (3 - 12-flowered)
;
peri-

gynium thin, very small, oblong-ovoid, the beak hyaline-lipped, longer tliau

the very obtuse white scale.— Alpine summits of the White Mts. ; Cortland,

N. y., Alcona Co., Mich., and Point de Tour, L. Huron. (Eu.)

* 4.— -t- 4. De'hiles.

^Peririynium thin, rarehj icith more than two prominent nerves.

51. C. arctata, Boott. Slender, erect, l - 2° high ; radical leaves rr^jch

shorter tlian the culm and very broad (2^-5"), flat; bracts l)r()ad and sliort,

long-sheathing ; spikes 3 - 5, all widely spreading or drooping on filiform stalks,

1-3' long and exceedingly slender; perigynium short (2" long or less), ab-

ruptly and conspicuously stipitate and abruptly contracted into a beak, 3-cor-

nered, prominently nerved, green, mostly spreading, scarcely longer than the

very sliarp or cuspidate scale.— Woods and copses, N. Eng. to I'enn. and Minn.

;

common.

Var. Faxoni, Bailey. Spikes shorter and usually short-peduncled, erect

or nearly so, niucli more densely flowered, part of them commonly contiguous

at tlie top of the culm, rendering the shorter stamiuate spike inconspicuous •
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perigynium usually larger.— Lisbon, X. H. {Faxon) ; Keweenaw Co., Mich

[FariceU) ; extreme northern Minn. (Baileij) ; also in Canada.

52. C. debilis, Michx., var. Rlidgei, Bailey. Very slender and diffuse,

1 - 2^° high (or rarely redu<?ed to 3 - 4'
!) ; leaves narrow and lax, longer than

the culm ; spikes mostly heavier than in the last
;
perigynium much longer,

very gradually narrowed at each end, scarcely angled and not prominently

nerved, rusty when ripe, erect, twice longer than the obtuse or acutish scale

(C. debilis, of last ed.) — Copses, N. Eng. to N. Mich., and southward; fre-

quent east and southward.— Var. strictior, Bailey. Usually taller, strict

;

leaves broader (about 2" wide) and firmer; spikes stiffer, simply spreading

or even erect
;
perigynium mostly shorter and greener, often little exceeding

the scale. White Mts. (Faxon).— Var. pubera. Gray. Perigynium usually

more slender, more nerved and minutely pubescent. Center and Lancaster

Counties, Penn. {Porter, Lumsden), and Bedford Co., Va. (Curtiss).

C. DEBILIS X viRESCEXS, Bailey. Plant slender and very green ; leaves

flat, rough, mbstiy longer than the culm, spikes 2-3, 2' long, thin and slen-

der, erect or nearly so, the terminal one bearing a few pistillate flowers at top

;

perigynium exactly intermediate between the two species, lance-ovate, nerved

and slightly hairy, short-beaked, thin, twice longer than the scale.— Revere,

near Boston, Mass. (Faxon).

H-i- •*-¥ Perigynium firm, prominentl11 many-nerved.

53. C. Veniista, Dewey, var. minor, Boeckl. Slender but strict, 1|-

2° high; leaves narrow and strict, about as long as the culm; spikes 1-2'

long, scattered, the upper usually ascending, the terminal one sometimes*

staminate at top
;
perigynium ascending, tlie very short and stout beak prom-

inently toothed, thrice longer than the rusty narrow scale. (C. glabra, Boott.)

— Sphagnous swamps, Oneida Co., X. Y., N. J., and southward ; local.

* 4.— -t- 5. GrucillimcE.

•t-+ Perigynium small, scarcely turgid.

64. C. aestivalis, M. A. Curtis. Slender but erect, 1 - H° high ; leaves

very narrow, flat, sliorter than the culm, the sheaths pubescent; spikes 3-4,

erect or spreading, 1-2' long and very loosely flowered, all but the lowest

short-stalked
;
perigynium very small, ovate, scarcely pointed and the orifice

entire, few-uerved, about twice longer than the obtuse scale.— Saddle Moun-

tain, W. Mass., and southward in the mountains to N. C. ; rare.

55. C. gracillima, Schwein. Tall and slender, sometimes diffuse, 1^-

3° high ; leaves broad and flat (the radical about 3" wide), very dark and

bright green; spikes 3-4, scattered, the terminal rarely staminate, densely

flowered except at base, ped uncled and drooping, green
;
perigynium ovate,

thin and slightly swollen, nerved, obtuse, orifice entire, twice longer than the

very obtuse scale. — Woodlands and low meadows, throughout; common.

—

In poorer soil and sunny places, it runs into var. hI'Milis, Bailey, and is then

smaller, has much narrower leaves and very small erect spikes (2-12-flow-

ered), and mostly smaller perigynia.

C. GRACILLIMA X HiRst'TA, Bailey. In habit like var. humilis; spike.s

tawny
;
perigynium like that of C. triceps, var. birsuta

;
plant smooth, or very

minutely pubescent under a strong lens.— Philipstown, N. Y. (Barratt).
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0. GRACfLLiMA X PUBESCENS, Bailey. Tall and 'erect ; leaves uarrowei

than in the last, usually slightly hairy ; spikes slender, erect or slightly spread-

ing, often staminate at top
;
perigyuium exactly intermediate between the two

species, ovate, obscurely nerved, sparsely hairy, beaked, about the length

of the ovate ciliate rough-awned scale. (C. Sullivautii, Boutt.) — Columbus,

Ohio {Sullivant) ; Yonkers, X. Y. [E. C Hoice) ; Stanton, Del. (Commons).

•w- -M- Perigi/nium large, prominently inflated.

56. C. formosa, Dewey. Slender, erect, 1 - 2-|° high ; leaves flat, mostly

rather broad, those of the culm very short ; spikes 3-5, scattered, oblong or

short-cylindrical (T long or less), compact, all flexuose or drooping; perigyu-

ium ovate, piincticulate, obscurely nerved, short-beaked with a sliglitly notched

orifice, all but the lowest one or two twice longer than the t)lunt or cuspidate

scale.— Woods and copses, Yt. to Mich. ; local.

57. C. Davisii, Schwein. & Torr. Always taller , spikes heavier
;
peri-

gyuium more inflated, strongly nerved and prominently toothed, no longer or

shorter than the conspicuously aw^ned and spreading scale.— Wet meadows,

W. Mass. to S. Minn., and southward ; rare east and northw^ard.

* 4.— •<- 6. Grisece.

58. C. grisea, Wahl. Stout, 1-2° high ; leaves broad (2 - 3") and slightly

glaucous ; bracts brt^ad and leaf-like, diverging, very much exceeding the culm

;

staminate spike small and sessile ; pistillate spikes 3-4, short (1' long or less),

the highest two usually contiguous to the staminate spike and sessile, the others

somewhat remote and peduncled, all erect, compact
;
perigynium oblong, point-

less, marked with impressed nerves, turgid and cylindric, all but the lowest

longer than the narrow, cuspidate or blunt, nerved scale.— Moist grounds,

throughout, except along our northern borders; common. — Var. axgusti-

f6lia, Boott. Much more slender; leaves scarcely half so wide, the bracts,

especially, much narrower and shorter and more erect ; spikes slender
;
peri-

gynium scarcely inflated, triangular-oblong, bearing a sharp beak-like point,

2-ranked ; scale nerveless, long-awued and spreading, N. J. to S. Ohio, and

southward ; common.— Var. glob6sa, Bailey. Low, 3 - 12' high, often spread-

ing; spikes few-flowered, often witli but 2 or 3 perigynia; perigynium short,

inflated, very blunt, nearly globose or obovate ; scale short, not prominently

cuspidate or the upper ones wholly blunt. Mo., Kan., and southward.

Var. (?) rigida, Bailey. Rigid; leaves rather narrow, long and erect;

staminate spike prominently peduncled
;
pistillate spikes scattered, all more

or less stalked, conspicuously 2-ranked
;
perigynium triangular-oblong, hard,

longer than the cuspidate ascending scale.— Sellersville, Penn., and Del.

59. C. glaucodda, Tuckerm. Lax or somewhat strict (6-18' high),

densely glaucous; leaves flat, variable in width, spikes as in n. 58; perigy-

nium firm, not inflated, prominently impressed-nerved, glaucous, longer than

the short-cuspidate or blunt thin and appressed scale. (C. flaccosperma, last

ed.) — Meadows and swamps, Mass. to S. 111., and southward ; local.

* 5. Spirostachy^e.— •*-- 1. Gramdares

60. C. granularis, Muhl. Erect or spreading, 8' - 2° high, somewhat

glaucous ; leaves flat, various ; bracts broad and long, much exceeding the

culm ; spikes 3 -4, scattered, all but the upper peduncled, erect or ascending
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compact, sliort-oblong to cylindric, never exceeding 1' in length ; staminate

spike small and usually sessile; perigynium OA'oid, very strougly nerved, the

nearly entire short beak usually bent ; scale thin and pointed, about ^ the

length of the perigynium.— Moist grassy places ; common.— Var HaleXna.

Porter. Habitually lower and more slender ; radical leaves very broad (3-4'")

and more glaucous
;
pistillate spikes ^' long or less, thinner

;
perigynium a

half smaller, narrower. Wise, to Va. ; infrequent.

61. C. Crawei, I^ewey. Low, strict, stoloniferous (4- 12' high) ; leaves

narrow' ; bracts scarcely exceeding tlie culm ; spikes 2-4, scattered, the lowest

radical or nearly so, short-peduncled or the upper sessile, erect, compact, 9"

long or less ; staminate spike generally peduncled
;
perigynium ovate, usually

resinous-dotted, obscurely or few-nerved, very short-pointed, longer than the

obtuse or short-pointed scale.— Moist places, N. Y. to 111. and Minn. ; local,

especially eastward.
* 5.— -4-2. Extensce.

C. EXTENSA, Gooden. Slender but strict, 1-2° high ; leaves involute

,

spikes about 3, the lowest remote and short-peduncled, the remainder approx-
imate and sessile, short (about ^ long) and compact; perigynium ovate, very
strougly nerved, ascending, the short stout beak sharply toothed, longer than
the blunt brown-edged scale. — Long Island and Coney Island, X. Y. ; Norfolk,
Va., McMinn. (Nat. from Eu.)

62. C. flava, L. Very slender but strict and stiff, 1-2° high, yellowish

throughout ; leaves flat but narrow, mostly shorter than the culm ; staminate

spike sessile or nearly so, usually oblique; pistillate spikes 2-4, all contigu-

ous or rarely the lowest one remote, all but the lowest sessile, short-oblong or

globular, densely flo-\vered, the lowest subtended by a long divaricate bract;

perigynium ovate, produced into a defiexed beak as long as tlie body, strongly

nerved, thrice longer than the blunt scale. — Swales and wet meadows, N. Eng.

to L. Superior; rare westward. (Eu.)— Var. grAminis, Bailey. Smaller and

green, 6- 12' high; leaves mostly longer than the culm; bracts erect; peri-

gynium straight or nearly so, the beak often rough. Grassy places, probably

common and generally distributed.

Var. viridula, Bailey. Small and slender, very strict, green or greenish-

white ; leaves narrow, equalling or exceeding the culm ; bracts long and

strictly erect ; spikes very small or sometimes becoming cylindric, more closely

aggregated
;
perigynium conspicuously smaller, the beak very short and

straight. (C. CEderi, last ed.)— Cold bogs, N. Eng. to Penn., and northwest-

ward; local.

* 5.— -»- 3. PaUescentes.

•*-<• Perigijnium ivhoUi/ beahless.

63. C. pallescens, L. Slender, erect, 4' -2° high, tufted; leaves nar

row, flat, the lower slightly pubescent, particularly on tlie sheaths ; spikes 2 -

4, i' long or less, densely flow'ered, all but the upper one very shortly pedun-

cled, erect or spreading
;
perigvnium globular-oblong, thin and very nearly

nerveless, about the length of the cuspidate scale.— Glades and meadows,

N Eng to Penn., AVisc. and L. Superior; rare westward. (Eu.)

•*-•- ++ Perigijnium very stont-heaJced.

64. C. Torrfeyi, Tuckerm. Stiff, 1 - U° high ; culm and leaves thinly

pubescent ; spikes all sessile, very short
;
perigynium obovate, very strongly
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many-nerved, retuse, the beak short and straight, equalling or exceeding the

mostly cuspidate scale.— Supposed to have been collected, a half-century ago,

in N. Y. by Torrey, and in Penn. by Schweinitz. It occurs in the Kocky

Mountain region, and high northward.

* 6. DactylostXchy.^.— h- 1. Oligocdrpm.

*-* Sheaths smooth.

65. C. COnoidea, Schkuhr. Slender but strict, l-lj° high; staminate

spike long-peduncled or rarely nearly sessile ; spikes 2 - 3, scattered, short-

stalked or the upper one sessile (the lowest frequently very loug-stalked), ob-

long (rarely 1' long) and rather loosely flowered, erect; perigyuium oblong-

conical, impressed-nerved, gradually narrowed to a point, the orifice entire

;

scale loosely spreading and rough-awned, equalling or exceeding the perigyu-

ium.— ]Moist grassy places, X. Eng. to 111., and southward; rare westward.

66. C. Oligoearpa, Schkuhr. Diffuse, 10-18' high; bracts flat and

spreading; staminate spike sessile or stalked; spikes 2-4, scattered, stalked

or the uppermost sessile, loosely 2 - 8-flowered, erect
;
perigyuium smpll, liard,

finely impressed-nerved, abruptly contracted into a conspicuous mostly oblique

beak, the orifice entire ; scale very loosely spreading and rough-awned, longer

than the perigyuium.— Dry woods and copses, W. Xew Eng. to Mo., and

southward; rare westward. Often confounded with small forms of n. 58.

++ +H- Sheaths pubescent.

67. C. Hitchcocki^na, Dewey. Erect, 1^-2° high; spikes 2-4, all

more or less peduncled, very loosely few-flowered, erect
;
perigyuium trian-

gular-ovate, manv-striate, the strong beak prominently oblique, shorter than

the rough-awned scale. — Rich woods, W. Xew Eng. to 111., and southward to

Penn. and Ky. ; frequent.

* 6.— •«- 2. Laxijlbrce.

++ Sheaths green.

= Perigiinium mostli/ ohscureli/ triangular, the beak very pmminent.

68. C. laxiflora, Lam. Slender but mostly erect, 1-2° high ; leaves

rarely over 2" wide, ratlier soft ; staminate spike peduncled or at least con-

spicuous
;
pistilla:e spikes 2-4, scattered, peduncled or the upper one sessile,

loosely flowered, cylindric or sometimes reduced to short-obloug, erect or the

lower loosely spreading; perigyuium obovate, conspicuously nerved, the short

entire beak much bent or recurved ; scale thin and white, blunt or cuspidate,

mostly shorter than the perigyuium.— Grassy places, throughout ; common.
Exceedingly variable. — Var. vXriaxs, Bailey. Mostly stouter than the type,

the leaves broader; pistillate spikes ^-1' long, the two uppe^ more or less

contiguous to the staminate spike and sessile or nearly so ; bracts leafy and

prolonged.— Copses and grassy places, throughout ; common. Counterfeits

var. patulifolia.— Var. stri.4tula, Carey. Diffuse; pistillate spikes rarely

over i' long, the upper sessile and aggregated about the inconsnicuous stami-

nate spike, the lowest usually long-exserted. Grassy places, throughout ; very

common.— Var. latif6lia, Boott. Kather low; leaves -J' broad or more;

staminate spike sessile or very nearly so
;
pistillate spikes cylindric and loose,

the upper one or two contiguous ; bracts very broad. Deep rich woods. E.

Mass. (Deane) to Penn. and Mich.; common westAvard.— Var. P4Xi:lif6lia,
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Carej. Glaucous ; leaves 3" broad or more ; staminate spike prominent, mostly

stalked
;
pistillate spikes long and alternately flowered, scattered and pedun-

cled; perigynium (as in the following varieties) elliptic, attenuate at both ends,

mostly less prominently nerved, and the beak not strongly recurved. Open

places, N. P^ng. to Mich., and southward; frequent. — Var. divaricXta,

Bailey. Tall and stout ; leaves narrower ; staminate spike large and stalked

;

pistillate spikes scattered, all but the upper one prominently peduncled, long

;

perigynium very large, divaricate, triangular, contracted into a stipe-like base

at least half as long as the body. Near Washington, Vasey.— Var. stylo-

FLEXA, Boott. Very weak and slender ; leaves 2" wide or less ; staminate

spike usually pedimcled
;
pistillate 2-3, scattered, few-flowered, lowest droop-

ing; perigynium very long-pointed. S. E. Penn., and southward; frequent.

= = Perigynium sharply triangular, short, and mostly not prominently beaked.

a. Spikes drooping or fiexuose.

69. C. digitalis, Willd. Very slender, bright green, tufted, 6-18' high

,

leaves very narrow (1-2" wide); staminate spike short-stalked; pistillate

spikes 2-4, all on filiform stalks and all but the u])per widely spreading or

drooping, linear, alternately flowered; perigynium very small, impressed-

nerved, longer than the acute whitish scale. — Dryish woods and glades, N.

Eug. to ]\Iich., and southward ; frequent.— Var. copulXta, Bailey. Leaves

much broader, and the culms weak and reclined ; spikes heavier and mostly

shorter
;
perigynium larger, very sharp. Eich woods, central Mich., and

probably elsewhere westward.

70. C. laxiculmis, Schwein. Differs from the variety of n. 69 chiefly

in its more cespitose habit, its densely glaucous-blue covering, very slender

culm, and very long and filiform peduncles. (C. retrocurva, Dewey.)— Glades,

N. Eng. to Mich, and Va. ; rare westward.

b. Spikes erect.

71. C. ptychocarpa, Steudel. Low, glaucous, 3-10' high; leaves flat

and rather broad (2" or more), much exceeding the culm ; bracts leafy and

much prolonged ; staminate spike very small and sessile, mostly overtopped

by the upper pistillate spike
;
pistillate spikes 2 - 3, sessile or short-stalked or

rarely the lowest long-peduncled, erect
;
perigynium tawny, much as in n. 69,

twice longer tlian the very thin obtuse scale.— Low grounds or swamps, E
Mass., N. J., Del., and southward ; local.

72. C. platyph^lla, Carey. Low, spreading, glaucous, 6-12' high;

leaves V broad or more, mostly shorter than the culms ; bracts with thin and

sharp-pointed leaf-like tips 1-2' long ; staminate spike stalked
;

pistillate

spikes 2-3, scattered, all more or less peduncled, alternately 2-10-flowered;

perigynium short, strongly many-striate, about the length of the acute or

cuspidate scale.— Rich shady woods and banks, N. Eug. to Mich., and south-

ward to Va. ; mostly local.

73. C. Careyana, Torr. Tall and slender, mostly erect, 1-2° high,

leaves bright green, firm, 3 - 4" wide or more, shorter than the long culm

;

bracts leafy, longer than in the last ; staminate spike heavy and stalked
;
pis-

tillate spikes 2-3 (mostly 2), the upper usually near the terminal spike, and

nearly sessile, the other remote and long-peduncled, loosely 2 - 8-flowered

,
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perigyiiium very large and very sharply augled, the beak ohlique, finely mauy-
nerved, twice longer than the sharp scale.— Rich woods, ^^ Eng. to Mich.,

and southward to Washington ; rare.

•*-<• ++ Sheaths usually purple.

74. C. plantaginea, Lam. Slender but erect, 1-2° high; leaves -|-1'

broad, very firm, appearing after the flowers and persisting over winter, shorter

than the culm; stamiuate spike purple and clavate, stalked; pistillate spikes

3-4, scattered, loosely few-flowered, erect, the peduncles included in the leaf-

less sheaths ;"perigyuium smaller than in n. 73, prominently beaked, about ae

long as the sharp scale.— Rich woods, N. Eng. to Wise, and southward ; local

* 6.— -1—3. Panicece.

•w- Beak ci/lindrical and prominent ; plant not glaucous.

Ifi. C. Saltuensis, Bailey. Very slender and more or less diffuse, strongly

stoloniferous, 1-1^° high; leaves narrow and soft, shorter than the culm;
spikes 2-3, scattered, all peduncled and more or less spreading, loosely 3 - 10-

flowered; perigynium small, nearly nerveless, thin, the beak straight and
sharply toothed ; scale loose, acute, shorter than the perigynium. (C vao'i-

nata, last sd.) — Deep swamps, Vt. to Minn. ; local.

76. C. polymorpha, Muhl. Stout, 1-2° high; leaves rather broad

short ; spikes 1 - 2, short-scalked, erect, compact or rarely loose, usually

staminate at the apex, H' long or less; perigynium long-ovate, obscurely

nerved; the very long and nearly straight beak oblic^ue or lipped at the ori-

fice; scale reddish-brown, obtuse, shorter than the perigyuium. —'Moist

meadows, Mass. to N. C. ; local.

++ •-*• Beak short or none ; plant often glaucous.

= Plants ofordinarij habit.

77. C. tetaniea, Schkuhr. Rather slender, rarely glaucous, somewhat
stoloniferous ; culm scabrous, at least above ; spikes all peduncled, the upper

one very shortly so, pale, all more or less attenuate below, the lower borne in

the axils of bracts 3' long or more ; perigynium not turgid, greenish, promi-

nently many-nerved, the beak strongly bent ; scale obtuse or abruptly mucro-

nate, all "except the lowest mostly shorter than the perigynium.— Meadows
and borders of ponds from W. Mass. westward ; common westward.— Var.

Wo6dii, Bailey. Very slender and strongly stoloniferous; leaves narrow,

very long and lax; spikes mostly alternately flowered throughout; scales

often sharper. (C. Woodii, Deiceij.) Rich woods, N. Y. to Mich., and south

:o Washington; frequent.— Var. Meadii, Bailey. Stiffer; leaves mostly

broader and stricter ; spikes thick and densely flowered, not attenuate at base,

the upper one often sessile; perigynium larger. (C. Meadii, Dewey.) R. I.

to Neb., and southward; rare eastward.— Var. Canbyi, Porter. Stout and

stiff ; leaves still broader (about 1" wide) and flat ; spikes thick, often \' wide

;

perigynium long, straight or very nearly so ; scale large, nearly equalling or

exceeding the perigynium. E. Penn. {Canhy) ; 111. and Wise. ; little known.

C. PAxfcEA, L. Strict, often stiff, glaucous-blue 1-2° high ; culm smooth

;

bracts 1-2' long ; spikes 1-3, scattered, colored, peduncled, erect, rather com-
pact or loose below, seldom 1' long; perigynium ovoid, yellow or purple, some-
what turgid, scarcely nerved, the point usually curved, mostly longer than the
purple-margined scale.— Eields, E. Mass. and R. I. (Nat. from Eu.)
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= = Very strict, densel/j (jiaucous.

78. C. livida, Willd. Culms 18' high or less; leaves narrow, often becom-

ing involute ; sjjikes 1 or 2 and aggregated or approximate, or rarely a third

nearly radical, sessile or nearly so, erect, narrow
;
perigynium ovoid-oblong,

nerved, granular, beakless, the point straight or nearly so, orifice entire ; scale

obtuse, mostly a little shorter than the perigynium.— Fine-barrens of N. J.,

and sphagnum swamps northward to N. Eng. and L. Superior ; local. (Eu.)

* 6. — H- 4. Bicolbres.

79. C. aurea, Nutt. Low and slender, 1° high or less; bracts exceeding

the culm ; spikes 2 - 4, all but the lowest usually approximate, peduncled or

the upper one or two sessile, erect, loosely few-flowered or sometimes becoming

I' long, at maturity yellow or brown, the terminal one frequently pistillate

above; perigynium fleshy at maturity, nerved, longer than the blunt scale.

—

Wet meadows and springy banks, throughout ; rather common.

* 6.— -1-5. Digitatce.

++ Spikes two or more.

80. C. eblirnea, Boott. Exceedingly slender and capillary, erect, 4-12'

high, stoloniferous ; leaves shorter than the culm ; staminate spike very small

and very short-peduucled, overtopped by the two upper pistillate spikes
;

pistil-

late spikes 2-4, approximate or the lowest remote, all stalked, erect, 2 - 6-flow-

ered
;
perigynium very small, almost nerveless, smooth and becoming black and

shining at full maturity ; scale white and thin, obtuse, shorter than the perigyn-

ium.— Tufted in sandy or light soils from N. Eng. to Ky. and Neb. ; frequent.

81. C. Richardsoni, R.Br. Rather stiff, 4-9' high, stoloniferous;

sheaths short, purple or brown ; stammate spike stout and mostly short-pedun-

cled
;
pistillate spikes 1-2, approximate, the very short stalks included, erect,

compact, less than |' in length
;
perigynium obovoid, firm, hairy, the very short

beak entire or erose ; scale brown with a conspicuous white-hyaline margin,

obtuse or pointless, and longer than the perigynium.— Dry ground, western

N. Y. to 111., and northwestward ; rare.

82. C. pedunculata, Muhl. Low and diffuse, 3-10' high,- forming

mats ; leaves abundant, very green, flat and firm; longer than the weak culms

;

staminate spike very small, with the uppermost pistillate spike sessile at its

base
;
pistillate spikes 2 - 4 on each culm, scattered and long-peduncled from

green sheatlis, erect or spreading, many other spikes nearly or quite radical

and very long-stalked, all 3 - 8-flowered
;
perigynium triangular-obovate, smooth

or very slightly pubescent above, the short and nearly entire beak somewhat

ol)lique ; scale green or purple, truncate and cuspidate, mostly a little longer

than the perigynium.— Dry woods and banks, N. Eng. to Ya. {Kennedy} and

Minn. ; frequent northward.

++ ++ Spike one or rarely a rudiment ofa second ; plant dioecious.

83. C. picta, Steudel. Rather weak, 1° high or less ; leaves flat and firm,

persisting througli tlie Avinter, at least twice longer than the culm ; a sheath-

ing purple scale at the base of the spike ; staminate spike about 1' long, clavate

in anthesis, the purple scales ending in a very short and blunt whitish tip

;

pistillate spike narrower and mostly longer, the scales more abruptly contracted
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into a colored cusp and at length deciduous
;
perigynium obovate, much con

tracted below into a stipe-like base, very strongly nerved, entirely pointless,

hairy above, covered by the scale. (C. Boottiana, Benth.)— In a wooded ravine

with Hepatica and Epigaea, near Bloomington, Ind. (Dudleij) ; also Ala. and La.

* 7. Sph.eridiophor.e.— •*- 1. Scirpince.

84. C. seirpoidea, Michx. Strict, the pistillate plant mostly stiff, 6-18'

high; leaves fiat, shorter than the culm; spike 1' long or less, densely cylin-

drical, very rarely with a rudimentary second spike at its base
;
perigynium

ovate, short-pointed, very hairy, about the length of the ciliate purple scale,—

=

Mountains of N. New Eng. ; Drummond's Island, L. Huron. (Norway.)

* 7.— -t- 2. Montance.

+* Some or all of the culms longer than the leaves {or in the type ofn. ^bfre-

quentlij shorter).

= Staminate spike minute, wholly or partially concealed in the head; leaves

always very narrow ; radical spikes often present.

85. C. deflexa Hornem. Diffuse and low, tufted; culms 1-6' high,

setaceous, inure or less curved or spreading, little exceeding or shorter than

the leaves ; staminate spike exceedingly minute and nearly always entirely in-

visible in the head; pistillate spikes 2-3, 2-5-flowered, green, or green and

brown, all aggregated into a head, the lowest one always more or less short-

peduncled and subtended by a leafy bract ^' long or less ; radical spikes few

;

perigynium very small and much contracted below, sparsely hairy or nearly

smooth, the beak tiat and very short, mostly longer than the acutish scale.

(C. Novas-Angliae, last ed., mostly.) — High mountains of N. H. and Vt.

Var. Deanei, Bailey. Taller and lax, the culms 6-12' high and some

or all prominently longer than the longer and loose leaves ; staminate spike

much larger (2-3" long), erect or oblique, sessile
;
pistillate spikes larger (4-

8-flo\vered), less aggregated or the lowest usually separated, though rarely more

than ^' apart ; radical spikes usually numerous ; bract mostly longer.— Swales

or dryish places, high or subalpine regions, Mt. Desert, Maine {Rand) ; Essex,

Mass. ; N. H., Vt., and N. Y. ; scarce. In aspect like n. 86.

Var. media, Bailey. Rather stiff, 4-12' high, in dense tufts ; most of the

spikes equalling or exceeding the leaves, the staminate prominent, erect (3-

5 ' long/, sessile or very short-peduncled
;
pistillate spikes 2-3, all scattered,

the uppermost at or near the base of the staminate spike, the lowest usually

very prominently peduncled and subtended by a conspicuous bract which sur-

passes the culm, all rather compactly 3 - 8-flowered, green, or brown and green :

radical spikes several
;
perigynium larger, much like that of short-beaked forms

of n. 90.— Keweenaw Co., Mich. {Farwell) ; also far westward.

86. C. varia, Muhl. Erect, mostly strict, 6-15' high, tufted and some-

what stoloniferous; culms variable in length, often twice longer than the

leaves; staminate spike 3" long or less; pistillate spikes closely aggregated,

or rarely somewhat loosely disposed but never scattered, all strictly sessile,

green ; radical spikes none ; lower bract usually present
;
perigynium longer-

pointed than in the last, about the length of the sharp scale. (C. Emmonsii,

Dewey.) — Banks and dry woods; frequent.— In var. colorXta, Bailey, the

scales are purple. Mostly southward-



G12 CYPERACE^. (sedge FAMILY.)

^ =•- dtatmnate spike very prominent {or in the variety of n. 89 very small, but

the leaves broad) ; radical spikes none.

a. Scales smooth.

87. C. NoVSe-Anglise, Schwein. Very slender and soft, erect, stolon-

iferous, 6-8' high ; fulnis little longer than the very narrow leaves ; stami-

nate spike exceedingly narrow (3-8" long by about -^" wide), mostly minutely

peduncled
;
pistillate spikes 2, or rarely 3, the upper one near the base of the

staminate spike, the lower very short-peduncled and removed ^-1' and sub-

tended by a leafy bract which nearly or quite equals the culm, both rather

loosely 3-6-flowered; perigynium very narrow, often nearly oblanceolate,

small, very thinly liairy, the beak sharp and prominent ; stigmas often 2.—
Mountain swamps of W. Mass., and Mt. Desert, Maine {Rand) , rare.

88. C. Pennsylvanica, Lam. A foot high or less, erect, strongly sto-

louiferous, forming large patches ; leaves narrow and more or less involute, dark

or dull green, mostly nearly as long as the culm ; staminate spike |' (rarely f)

long, usually dull brown or brown-purple, sessile or very nearly so
;
pistillate

spikes 1-3, contiguous or the two lower rarely Y apart, all sessile and usually

dark-colored, the lowest bract very short or at least rarely prominent
;
peri-

gynium short- or round-ovate, hairy.— Dry fields ; our commonest species.

89. C. eommunis, Bailey. Habitually taller and stricter, 8- 18' high,

in small tufts, never stoloniferous ; leaves proportionately shorter, broad

(about 2"), flat and pale; staminate spike mostly longer, often short-peduncled

and usually paler
;
pistillate spikes 2-4, scattered on the upper part of the

culm, green or tawny, the lowest one or two sometimes peduncled and often

with prominent leafy bracts. (C. varia, last ed.) — Dry hill-sides; common.

Var. Wheeleri, Bailey. Mostly greener, 3-14' high; leaves soft and

flat and much shorter than the culm ; staminate spike I' long or less, very

narrow, sessile and oblique
;
pistillate spikes mostly closer together.— Knolls

in woods, Ionia Co., Mich. {Wheeler), and Alcona Co. (Bailei/); Middletown,

Conn. {Barratt), and Cheshire Co., N. H. It has much the aspect of n. 86, but

is readily distinguished by the broad leaves and more scattered spikes.

b. Scales rough-cuspidate.

C. PRECOX, Jacq. Rather stiff, the culm sometimes curved, 3-10' hign,

leaves flat, shorter than the culm ; staminate spike prominently clavate, mostly

sessile
;
pistillate spikes 2-3, all contiguous, sessile or the lowest very short-

peduncled and subtended by a bract scarcely as long as itself, all oblong or

short-cylindric, the lowest about 6" long; perigynium triangular-obovoid, the

very short beak entire or erose, thinly hispid-hirsute, about the length of the

scale.— Fields, E. Mass. (Nat. frorn Eu. early in the century.)

.fe, ++ Part or nsually all of the culms much shorter than the leaves.

90. C. umbellata, Schkuhr. (PI. 6, fig. H - 14.) Low, growing in small

and dense mats (1-3' across) ; leaves short and often stiff (2 - 6' long), flat, the

earliest very narrow but the later often 2" broad ; spikes all on separate scapes

which rarely exceed 1 -2' in length (or rarely one or two short true culms),

usually densely aggregated at the surface of the ground and hidden by the

leaves, the pistillate spikes green or tawny and rather loosely few-flowered

;

perigynium slenderly beaked, toothed, very lightly pubescent, about the length

of the acute and often rongh-tipped scale.— Dry banks and knolls, N. Eug.
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to N. J and N. Y., and perhaps farther westward ; infrequent. — Var. vfcina,

Dewey. Tufts looser and larger; leaves longer (often 1° or more) and laxer,

sometimes broader ; some pistillate spikes borne near the base of the staminate

on a true culm which is 3 - 8' high, one or two on each culm. With the spe-

cies and fartlier westward ; infrequent.

91. C. nigro-marginata, Schwein. Leaves mostly stiffer than in n. 90,

often broader, and some of the culms prolonged
;
perigynium smooth or nearly

so, shorter beaked ; scales purple-margined, giving the spikes a very dark or

variegated appearance, considerably larger and longer than in the last.— Dry
hillsides, N. J., and southward ; local.

* 7. — H- 3. Triquetroe.

92. C. pubescens, Muhl. Strict, 1-2° high, pubescent throughout:

leaves flat and soft, shorter than the culm ; spikes 2-4, the lower 1 or 2 short*

peduncled, and about Y long, loosely flowered, erect
;
perigynium very hairy,

conspicuously beaked and minutely toothed, straight, about the length of the

truncate and rough-cuspidate thin scale.— Copses and moist meadows, N.

Eng. to Ky., and westward ; frequent.

* 8. Phyllostachy^.

93. C. Jam6sii, Schwein. (PL 5, fig. 17-21.) Diffuse, 6-10' high;

leaves very narrow (1" or less), much surpassing the culm ; spike very small,

the staminate portion inconspicuous, the pistillate flowers 1-3 and loosely dis-

posed; perigynium globular, produced into a very long and roughened nearly

entire beak ; scale narrow, the lowest often 1 - 2' long, che ujDper often shorter

than the perigynium. (C. Steudelii, Kunth.)— Woods, N. Y. to 111., and south-

ward; frequent.

94. C. Willdenovii, Schkuhr. Lower, stiffer, the leaves broader and
pale ; spike larger, the pistillate flowers 3-9, compact

;
perigynium bearing

a prominent two-edged very rough beak ; scales chaffy, nerved, as broad as

and somewhat longer than the perigynium, or the lowest rarely overtopping

the spike.— Copses, Mass. to Mich., and southward; rare.

95. C. Backii, Boott. Forming dense mats; leaves still broader (2" or

more), very abundant ; staminate flowers about 3
;
pistillate 2- 5 ;

perigynium

more gradually beaked, smooth throughout ; scales very broad and leaf-like,

all exceeding the culm and entirely enveloping the spike.— W. Mass. to Ohio,

and far westward ; local and rare, especially eastward.

* 9. Leptocephal.e.

96. C. polytrichoides, Muhl. Capillary, erect or slightly diffuse, 6 -

18' high; leaves mostly shorter than the culm; spike 2-4" long, linear, the

staminate portion very small
; perigynium thin and green, nerved, about twice

longer than the obtuse caducous scale.— Bogs ; common.

* 10. Physocephal.e.

97. C. Fr^Seri, Andrews. Cespitose; culm 6-15' high, naked or the

lower portion included in loosely sheathing abortive leaves, smooth and stiff

;

leaves 1' broad or more, destitute of midrib, very thick and persistent, pale,

1 - 2° long ; spike Avhitish
;
perigynium ovoid, faintly nerved, much longer

than the scale.— Rich mountain woods, Va. and southward ; very local and

rare. A most remarkable plant-
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§ 2. VIGNEA.— * 11. AcROARRHi:N^.— -»- 1. Fdetidce

98. C. chordorhiza, Ehrh. Verj extensively stolouiferous , cami

mostly erect, 1 - 1^° long ; leaves involute, shorter than the culm
;
perigyaium

globular, very strongly nerved, short-pointed and entire, about the length of

the acute scale.— Cold bogs and soft lake-borders, Vt. to Iowa, ana north-

ward ; infrequent. ( Eu.)

99. C. stenoph;^lla, Wahl. Stiff, 3 - 8' high ; leaves involute and shorter

than the culm; perigyuium ovate, flat on the inner face, lightly nerved, grad-

ually contracted into a short and entire rough-edged beak, tightly enclosing

the achene, at maturity longer than the hyaline acutish scale. — Dry grounds,

Thayer Co., Neb. {Bessey) j Emmet Co., Iowa {Cratty), and westward. (Eu.)

* 11.— -1- 2. Vtdpince.

t-f. Beak shorter than or about as long as the body of the perigynium.

100. C. COnjllncta, Boott. Strict but rather weak, l|-3^° high; culm

soft and sharply triangular or nearly wing-angled, becoming perfectly flat

when pressed ; leaves soft, about 3" broad ; head 1-3' long, interrupted, often

nearly green, infrequently bearing a few setaceous bracts
;
perigynium lance-

ovate, light colored, whitish and thickened below, the beak lightly notched

and roughish, about equalling or a little exceeding the cuspidate scale. —
Swales and glades, N. J., Ky., and westward ; usually rare.

++ .fi- Beak twice the length of the body of the perigynium or longer.

101. C. Stipata, Muhl. Stout, 1-3° high, in clumps; culm rather soft,

very sharp ; head 1-3' long, rarely somewhat compound at base, interrupted,

the lowest spikes often -I' long ;
perigynium lanceolate, brown-nerved, the beak

toothed and roughish, about twice the length of the body, and much longer

than the scale.— Swales ; common and variable.

102. C. crus-COrvi, Shuttlew. Stout, glaucous, 2-3° high; culm

rough, at least above ; leaves flat and very Avide ; head much branched and

compound, 3-6' long
;
perigynium long-lanceolate, the short base very thick

and disk-like, the roughish and very slender beak thrice the length of the body

or more, 3-4 times the length of the inconspicuous scale.— Swamps, S. Minn

to Neb. and Ky., and southward ; rare northward.

* 11.— -i- 3. Midtiforoi.

^ Spikes conspicuously panicled.

103. C. decomposita, Muhl. Stout, exceedingly deep green, 11-3°

high, m stools ; culm very obtusely angled, almost terete below ; leaves firm,

channelled below, longer than the culm; head 2-4' long, the lower branches

ascending and 1-2' long; perigynium very small, round-obovate, few-nerved,

hard and at maturity shining, the abrupt short beak entire or very nearly so

;

scale acute, about the length of the perigynium.— Swamps, N. Y. to Mich.,

and southward ; local.

t-4. ++ Spikes in a simple or nearly simple ht^ad.

= Leaves very narrow (1" bi^oad or less), becoming more or less involute.

104. C. teretiuscula, Gooden. Slender but mostly erect, li-2|o high,

in loose stools ; culm rather obtuse, rough at the top, mostly longer than the

leaves; head 1-2' long, compact or somewhat interrupted, narrow (|' wide or
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less) ;
perigynium very small, ovate and truncate below, bearing a few incon-

spicuous short nerves on the outer side, stipitate, firm and at maturity blackish

aad shining, the short beak lighter colored ; scale chaffy and acute, about the

length of the perigynium.— Swales, N. Eng. to Peun., and westward ; common.

(Eu.) — Var. ra.m6sa, Boott. More slender ; head mostly longer, the upper

portion often somewhat nodding, the spikes scattered and the lowest ones

often slightly compound. N. Y., and westward ; common.

= = Leaves broader and Jiat {occaslonallj involute in n. 106).

a. Scales very sharp, mostly rough-tipped.

1. Perigynium large (2" long or more), nerveless on the innerface.

105 C. alopeeoidea, Tuckerm. Stout but rather soft, 2-3° high;

culm rather sharp, thick and soft in texture; leaves 2-3" wide, about the

length of the culm, very green; head 1^' long or less, sometimes green, and

occasionally a little compound, the spikes many and compactly or somewhat

loosely disposed or tlie lowest often separate and all mostly short-oblong

;

perigynium ovate, tapering into a rough beak, very prominently stipitate,

with a few brown nerves on the outer face, ascending, about equalling or a

little exceeding the scale.— Open swales, N. Y., Penn., and Mich. ; local. In

aspect like n. 101.

Var. sparsispicata, Dewey. Weak, the leaves much narrower and lax

;

head 1 - 3' long and linear or nearly so, the spikes smaller and separated or

scattered.— S. E. Mich. {Cooley, Clark); little known.

106. C. gravida, Bailey. Lower and the culm thinner and more sharply

angled, 1-2° high ; leaves rather narrower and firmer, shorter than the culm

;

head short, always simple, globular or short-oblong, the lowest spikes rarely

distinct ; spikes few (4 - 7), globular, or broader than long
;
perigynium broadly

ovate, nearly twice larger, sessile, plump and somewhat polished at maturity,

prominently spreading.— N. 111. to Iowa and Neb.— Var. laxif6lia, Bailey.

Much larger, 2-3|° high ; leaves broader (about ^') and lax ; head large and

dense, ovoid or oblong, scarcely interrupted. N. 111. to S. Dak.

2. Perigynium very small, mostly nerved on the inner face.

107. C. VUlpinoidea, Michx. Mostly rather stiff, 1 - 2|o high; culm
very rough, at least above ; leaves various, mostly flat and longer than the

culm ; head 1-4' long, usually much interrupted and frequently somewhat
compound, varying from dull brown to almost green at maturity, commonly
provided with many very setaceous short bracts ; spikes very numerous, as-

cending and densely flowered
;
perigynium ovate or lance-ovate, mostly ascend

Ing.— Low places, variable ; very abundant, especially northward.

b. Scales blunt, smooth and hyaline-tipped.

108. C. Sart-Vellii, Dewey. Stiff and strict, U-2i°high; leaves pro-

duced into a long slender point, mostly shorter than the culm ; staminate

flowers variously disposed, frequently whole spikes being sterile ; head 1 - 3'

long and rather narrow, the individual spikes usually clearly defined, or occa-

sionally the head interrupted below, tawny-brown
;
perigynium elliptic or

lance-elliptic, nerved on both sides, very gradually contracted into a short

beak; scale about tlie length of the perigynium. (C. disticha, last ed.) —
Bogs, central X. Y., west and northward ; frequent.
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* 11. — •»- 4. Arenarice.

C. ^renXria, Linn. Extensively creeping, 1° high or less; leaves verj'

narrow and very long-pointed, shorter than the culm; head about 1' long,

dense or sometimes interrupted, ovoid or oblong ; spikes few to many, tiiose

at the apex of tne head usually staminate, the iuterniediate ones staminate at

the summit, tlie lowest entirely pistillate and subtended by a bract about 1'

long; perigynium very strongly nerved on both faces, wing-margined above,

sharply long-tootlied, about tlie length of the scale.— ISea-beaches near Nor-
folk, Va. (jJcJIinn). (Adv. from Eu.)

* 11.— -i- 5. Muhlenbergianoe.

w. Heads narrow, the spikes scattered {or often aggregated in C. muricata.j

= Perigynium almost terete.

109. C. tenella, Schkuhr. Exceedingly slender, 6'-2° high, in tufts; leaves

fiat, soft, and weak, mostly shorter than the culm ; spikes 1 - 3-llowered, or

the terminal 4 - 6-flowered, all distinct and scattered on the upper part of the

culm, the bracts obsolete or the lowest present and very short
;
perigynium

elliptic-ovate, very plump, finely nerved, the minute beak entire, longer than

the white scale, usually at length splitting and exposing the blackish acheue.

— Cold swamps, X. Eng. to Penn., and far westward ; common. (Eu.)

= ^= Perigynium Jlattish.

110. C. rosea, Schkuhr. Always slender and weak, erect, 1-2|° high,

exceeding tlie narrow leaves; spikes 5-8, 6- 14-fiowered, the upper 3-4 ag-

gregated, the others 3 - 9'' apart, the lowest usually with a setaceous bract

;

perigynium lance-ovate, thin and shining, nerveless, scarcely margined, rough

on tlie edges above, perfectly squarrose, very green, about twice longer than

the translucent white scale.— Rich Avoods, N. Eng. to Minn, and Neb. ; fre-

quent. — Var. radiXta, Dewey. LoAver and much more slender, the culms

sometimes almost capillary ; spikes 2-5, scattered, 2 - 4-floAvered
;
perigynium

mostly narrower and more ascending. Open places and drier woods ; common.

Var. Texensis, Torr. Very slender but strict, 1° high or less; spikes

3-4, all contiguous or the lower ones approximate, 2 - 6-flowered
;
perigynium

lanceolate, the base prominently spongy, smooth or nearly so, conspicuously

divaricate.— Dry places, S. 111. (Schneck), and southward,

Var. retroflexa, Torr. Often rather stiff, 1 - 1|° high; spikes 4-8, the

upper ones aggregated, the lower 1 or 2 separated and commonly subtended

by a conspicuous bract, often brownish
;
perigynium ovate, smooth through-

out, very prominently corky and swollen at the base, Avhicli is frequently con-

tracted almost to a stipe, at maturity usually widely spreading or reflexed ; scale

broAvnish and sharp, at length deciduous. (C. retroflexa, il/w/iZ.) — Copses,

throughout ; rare northAvard.

111. C. Sparganioides, Muhl. Stouter, stiff ; culm 2 - 3° high ; leaves

very broad (usually ^' or more) and flat, their sheaths conspicuously clothing

the base of the culm ; spikes 6-10, the 2 or 3 upper ones contiguous, the remain-

der entirely separate, very green, oblong or short-cylindric, the lowest often

compound, all truncate at top ; perigynium ovate, Aving-margined, rough on

the short beak, often obscurely nerA-ed on the outer face, considerably longer

than the rough-pointed scale.— Rich Avoods ; frequent.

C. MURK \ta, L. Culm 1 -2° high, rough, longer than the narroAV leaves;

spikes 5-10, variously disposed, but usually some of them scattered, frequently
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all aggregated, rarely tawny; perigynium heavy, ovate, thin and shining,

nerveless, the long beak minutely rough, spreading, a little longer than the
sharp green or brownish scale.— Dry fields, E. Mass., where it is common,
and sparingly south and westward to Va. and Ohio. (Nat. from Eu.)

++ ++ Heads short-oblong or globular, the spikes all aggregated, or onlij the lowest

one or two separate.

= Plant vert/ stiff throughout.

112. C. Muhlenbergii, Schkuhr. Pale, growing in small tufts, 1 -2\°

high ; culms much prolonged beyond the few narrow and at length involute

leaves ; head f long or less, the individual spikes clearly defined ; spikes

globular, 4 - 8
;
perigynium nearly circular, very strongly nerved on both

faces, broader than the rough-cuspidate scale and about as long.— Open ster-

ile soils; frequent.— Var. exervis, Boott. Perigynium nearly or entirely

nerveless. Southeastern N. Y., and southward ; rare.

= = Plant strict but not stiff.

113. C. cephaloidea, Dewey. Lax, very green, 2-3° high; leaves

broad (2-3'') and thin, shorter than the long culm ; head rather loose, f long

or more, all but the very uppermost spikes clearly defined
;
perigynium ovate,

entirely nerveless, long rough-pointed, spreading, twice longer than the very

thin scale or more.— Shady banks, W. Mass. to Mich. ; frequent.

114. C. cephalophora, Muhl. Mostly smaller and stricter, pale ; leaves

half as wide or less ; liead small, rarely ^' long, globular or very short-oblong,

never interrupted, the lower 1 or 2 spikes usually bearing a very setaceous

short bract
;
perigynium twice smaller than in the last, scarcely longer than

the rough-cuspidate scale.— Dry and mostly sterile knolls; common.

Var. angustifolia, Boott. Low, 8' high or less ; leaves very narrow ; head

smaller, usually tawny; perigynium mostly broader.— West and southward

;

rare.

* 11.— -t- 6, Dibicce.

++ Perigynium nerveless or very nearly so.

il5. C. capit^ta, L. Rigid, 3'-l° high; leaves filiform, shorter than

the culm ; head globular, uniformly staminate above, brown, very small
;
peri-

gynium broadly ovate, very thin, whitish, prominently beaked, erect and ap-

pressed, longer than the very thin and obtuse scale.— Alpine summits of the

White Mountains. (Eu.)

++ •*-( Perigynium prominently nerved.

116. C. gynocrates, Wormsk. Stiff but very slender, 3-6' high, dice

3ious ; leaves filiform and setaceous, about the lengtli of the culm ; spike ob

long, 2-4" long; perigynium elliptic-ovate, nearly terete, stipitate, widely

spreading or reflexed at maturity, 1 o" 2 sometimes borne at the base of the

staminate spike.— Cold sphagnum swamps, Penn., north and westward; local,

particularly southward.

117. C. exilis, Dewey. Very stiff, slender, 1-2° high ;
leaves involute-

filiform and very stiff, shorter than the culm; spike varying from almost

globular to cylindrical (frequently 1' long), either unisexual or the sexes vari-

ously placed, very rarely a supplementary spike at base
;
perigynium elliptic-

ovate, flattish, stipitate and somewhat cordate at base, strongly brown-nerved
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un the outer face, rather faintly nerved on the inner, rough-edged above,

sharply toothed, spreading, a little longer than the scale.— Cold swamps and

lake-borders, N. Eng. and eastern X. Y. to X. J, ; rare.

* 12. HvPARRHEN^i:. — t- 1. Elougotce.

t-+ Perigijniuin very sharp-margined
, firm, often thickened at base, spreading in

open and at maturity stellate spikes.

118. C. eehinata, Murray, var. cephalantha, Bailey. Hather stiff

but slender, 1-2° high; leaves very narrow and involute, about the length of

the culm ; spikes 5-8, approximate or even aggregated into a head, green,

compactly 1 5 - 30-flowered, short-oblong or nearly globular; perigyuium ovate-

lanceolate, rough on the margins above, nerved on both faces, spreading or

reflexed at maturity, the beak long and prominent, longer than the sharp

white scale. (C. stellulata, last ed.)— E. Penn. {Porter) to Mass. [Morong),

and westward to L. Superior ; rare.— Var. conferta, Bailey. Very stiff

;

spikes contiguous or scattered, spreading, short-oblong or globular, dense;

perigynium broadly ovate or even nearly round-ovate, very strongly nerved,

reflexed or widely spreading. X'ear the sea-coast; uncommon. The peri-

gynia resemble those of n. 112.— Var. microstachys, Boeckl. Mostly very

slender ; spikes few, 3 - 10-flowered, usually tawny
;
perigyuium small, lance-

ovate, nerved on the outer face but usually nerveless on the inner, erect or

spreading, the beak rather long or prominent. (C. scirpoides, Schkuhr C
sterilis, Willd.) Swales, throughout ; very common and variable.— Var. ax-

gustIta, Bailey. Exceedingly slender; spikes few and very few-flowered,

mostly all contiguous
;
perigynium lanceolate or linear-lanceolate, twice the

length of the scale or more. N. Y., Vt., and northward ; rare.

++ ++ Perigynium scarcely sharp-margined, thin in texture, not thickened at base,

mostly in closely flowered and rounded or oblong spikes.

= Perigynium ovate or nearly so, the beak short or none.

a. Bracts not prolonged.

119. C. canescens, L. Stiff and rather stout, 1 - 2|° high, glaucous and

pale throughout, growing in stools; spikes -A -8, globular or oblong, very

densely 20-50-fiowered, approximate or somewhat scattered on the upper

part of the culm, usually prominently contracted below with the staminate

flowers
;
perigynium short-ovate, silvery-white and minutely puncticulate,

never thickened at base, faintly few^-nerved, smooth throughout, ascending,

the beak very short and entire ; scale obtuse or acutish, about tlie length of

the perigynium.— Cool swamps and bogs, N. Eng. to Penn., west and north-

ward ; frequent northw^ard. (Eu.)

Var. vulgaris, Bailey. Very slender, low^er, not glaucous, in small and

loose tufts; spikes smaller and usually fewer, loosely flowered; perigynium

mostly more beaked, prominently spreading.— Mostly in drier places ; very

common. Perigynium much shorter than in any form of n. 118.

Var. alpieola, Wahl. Low and stiff, or at lower altitudes becoming some-

what slender, seldom much over 1° in height ; spikes small, globular or nearly

so, dense, well defined and brown or tawny
;
perigynium as in the type, ascend-

ing. (C. vitilis, Fries.)— Mountains from X. Eng. to Ga., sparingly along

our northern boundar}', and far westward. (Eu.)
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Var. polystkchya, Boott. Erect and mostly strict, not glaucous, 1-| - 2^*^

high, scarcely tufted ; leaves very lax and exceeding the culm ; spikes oblong,

more or less aggregated in an oblong interrupted head, the lowest 1 or 2 sub-

tended by short scale-like bracts
;
perigynium somewhat spreading. (C. arcta,

Boott.) Low woods, X. >sew Eug. to X. Minn. ; rare. Kesembles C. echinata,

var. cephalantha.

120. C. Norvegica, WiUd. Low and stiff, but rather slender, 1° high

or less ; leaves very narrow, mostly shorter than the culm ; spikes 3-5, some-

what scattered, brown, globular or oblong, compactly many-flowered, the

terminal one long-contracted below with the staminate flowers
;
perigynium

very short-ovate, thick, the beak rough, a little longer than the very obtuse

S.ale.— Salt marshes, Maine, and northward , rare. (Eu.)

121. C. tenuiflora, Wahl. Very slender and diffuse, 1 - H° high, in

tufts ; leaves very narrow and lax, shorter than the filiform culm ; spikes 2 -

4, all loosely few-flowered and silvery-green, and aggregated into a small

globular head
;
perigynium elliptic, obscurely nerved, smooth, beakless, spread-

ing, about the length of the w'hite thin scale.— Bogs, N. New Eng. to N.

Minn.; local. (Eu.)

b. Bracts much prolonged, the lowest 2-3' long.

122. C. trisperma, Dewey. (PI. 6, fig. 1 -5.) Exceedingly slender, in

small and loose tufts, the weak reclining culms 1-2° long ; leaves soft and

narrow, shorter than the culm; spikes 2-3, 1 -3' apart, silvery-green, 2-3-

flowered
;
perigynium very thin, finely nerved, the beak entire or nearly so

;

scale acute, very thin, usually shorter than the perigynium. — Cold bogs.

throughout ; common northward.

= = Perigijuium ovate-lanceolate to linear-lanceolate.

123. C. Deweyana, Schwein. Weak, 1 - U° high ; leaves flat and soft,

shorter than the culm, yellowish-green ; spikes 3-6, mostly oblong or some-

times but 2 - 3-flowered, loose, the upper ones contiguous but the lower I or 2

usually considerably separated on the zigzag rhachis and mostly subtended

by a bract, all silvery-green
;
perigynium ovate-lanceolate or narrower, very

thin in texture, nerveless, somewhat thickened below on the outer face, the

long beak rough ; scale very thin, acute or cuspidate, about the length of the

perigynium.— Dry M'oods; common.

124. C. bromoides, Schkuhr. Lax, 1-2° high, in dense stools; leaves

very narrow, about as long as the culm ; staminate flowers variously situated

in the head, sometimes a few spikes wholly sterile, rarely tlie plants dioecious
;

spikes 3-6, oblong or short-cylindric, erect, silvery-tawny or bro^vn
;

peri-

gynium linear-lanceolate, firm especially at the base, prominently nerved, the

long and roughened beak toothed ; scale sharp, shorter than the perigynium.

— Open bogs ; common.
* 12.— I- 2. OvMes.

•M. Perigynium ovate-lanceolate, loith winged margins.

125. C. Siec^ta, Dewey. Extensively creeping, 1-2° high, erect ; leaves

firm, narrow, about the length of the culm ; staminate flowers variously situ-

ated, usually some of the spikes wholly sterile ; spikes 3 - 5, aggregated or

separated, ovoid or short-oblong, silvery-brown
;
perigynium firm, nerved on
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both faces, the long beak rough and toothed, the margins prominent or some

times very narrow ; scale acute, about the length of the perigynium.— Sandj'

fields and banks, N. Eng. to Ohio, west and northward ; frequent.

*+ •*•* Perigynium ovate-lanceolate or narrower, scale-like, with little distinction

between body and margin.

126. C. Muskingumensis, Schwein. Robust, erect, 2-3° high ; leaves

many and lax, loosely sheathing, those on the sterile shoots crowded near the

top, all flat and long-pointed; spikes 6-12, contiguous, erect, narrowly cylin-

dric (often 1' long), becoming light brown and presenting a dried appearance,

very densely flowered; perigynium linear-lanceolate (3'Mong), prominently

nerved, ciliate on the white margins above, appressed, twice the length of the

scale or more. (C. arida, Schwein. Sf Torr.)— Woods and copses, Mich, and

Ohio to 111. and Wise. ; local.

127. C. tribuloides, Wahl. Stout and erect, 2-3° high; leaves nar-

rower than in the last, loosely sheathing ; spikes 6-15, aggregated into an

oblong or somewhat interrupted heavy head, short-oblong or sometimes nearly

globular, green or tawny-green, compact, not narrowed above
;
perigynium

linear-lanceolate (3" long), obscurely nerved, erect but the points conspicuous,

rough-margined, nearly twice the length of the scale. (C. lagopodioides,

Schkuhr.) — Open swales; frequent.— Var. turbXta, Bailey. Culm softer

and often lax ; the leaves broader ; spikes more loosely disposed, forming a head

1-2' long, which is slender and more or less interrupted but always erect,

green, becoming tawny, if at all, only when the perigynia begin to fall, obovate-

oblong (5 to rarely ^' long), contracted below
;
perigynium ascending and more

appressed, the points therefore not conspicuous. Woods, throughout ; rare.

— Var. REDUCTA, Bailey. Very slender, 1-2° high, the culm projecting be-

yond the leaves ; spikes 2 - 10, small and nearly globular (usually less than 3"

broad), all usually distinct, the lowest separated, brown, especially at maturity,

the head often flexuose
;
perigynium small, tlie points spreading and conspicu-

ous. Copses, N. Eng. to the Dakotas ; infrequent.

Var. Bebbii, Bailey. Stiff or rather slender, erect, 1-2|° high; head

dense, ovoid or oblong (5-!' or very seldom 1' long), the lowest spike only

rarely distinct, straw-colored ; spikes small (3" long or less), their axes ascend-

ing ; bracts at the base of the head small or none
;
points of the small perigynium

conspicuous. (C. Bebbii, Olney.) — Dry low grounds, throughout; common.

Var. cristata, Bailey. Stout and stiff, l|-3° high; head more or less

open or at least the lower 1 or 2 spikes commonly distinct, 1' long or more,

green ; spikes larger than in the last and almost exactly globular, their axes

more divergent or fully horizontal ; bracts usually conspicuous, sometimes

one of them foliaceous
;
perigynium spreading, the points more conspicuous.

(C. cristata, Schwein.)— Moist ground, throughout from Penn. northward;

common.

128. C. SCOparia, Schkuhr. Rather slender but erect, 1 - 2|o high ; leaves

very narrow, shorter than the culm ; head short and comparatively thick, always

tawny or brown, bractless or nearly so ; spikes 3-8, all contiguous or bunched,

ovate-oblong, always prominently narrowed or cone-shaped above, ascending

;

perigynium as in n. 127, but erect or ascending.— Open swales, thrcughont;

common eastward.
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Var. minor, Boott. Much smaller, 6-10' high, the leaves very narrow;

head very small auti darker browu ; spikes very small (2 - 4'' long).— Rocky and
sterile places, northward ; frequent.

++ + + Perigynium ovate or broader, thickened in the middle, wing-margined'

{in n. 129 marginless).

= Head silvery-hroivn, silvery-green, or silvery-whitish.

129. C. adlista, Boott. Verystiff and stout, 1|-2|° high, in dense tufts;

head very heavy, erect, varying from globular to oblong, silvery-brown ; spikes

5-10, globular and heavy, all aggregated or sometimes distinct, the lowest 1

or 2 subtended by a short and very broad-based, nerved aud pointed bract

;

perigynium broadly ovate, wingless or very nearly so, plump, shining, nerved

on the outer face but nerveless on the inner, filled by the large achene ; scale

acute, about the length of tlie perigynium. (C. pinguis, Bailey.)— Dry and

mostly hard soils, Mt. Desert, Maine (Greenleaf), and northward, and Craw-

ford Co., Mich. {Bailey), to X. Minn., and far northwestward ; local.

130. C. foenea, Willd. Slender, erect or the top of the culm flexuose,

1-2° high ; head long and weak, often nodding ; spikes 5-8, small, nearly

globular and much contracted below, silvery-green, alternately disposed
;
peri-

gynium varying from ovate to long-ovate, very thin, much longer than the

small achene, prominently rough-margined, strongly many-nerved on both

faces, especially on the small inner face ; bracts entirely wanting or inconspic-

uous. (C. adusta, last ed.) — Dryish copses, N. Eng. to Penn. aud Minn. ; not

common.— Var. perplexa, Bailey. Mostly taller and stouter ; spikes larger

and less attenuated or even truncate below, approximate or even aggregated,

the head erect or nearly so and the lowest bract occasionally prominent
;
peri-

gynium thicker and firmer in texture. N. Eng. to Minn. ; infrequent.

131. C. silicea, Olney. Stiff, 1 - 2° high, in clumps ; leaves very narrow,

becoming involute, not exceeding the culm; head 1 -3' long, usually flexuose

or nodding above the middle at maturity ; spikes 5-8, silvery-white or silvery-

tawny at full maturity, all more or less separated, ovate, conspicuously con-

tracted below and cone-shaped above, erect on the culm; perigynium very

broad-ovate and very thin, obscurely nerved, appressed, about as long as the

acute colorless scale. (C. foenea, var. sabulonum, last ed. ; C. straminea, var.

moniliformis, Tuckerm.) — Sands of the sea-shore, Maine to N. J.; frequent.

= = Head dull hrown or green (usually someirhat silvery in var. fcenea ofn. 132).

132. C. straminea, Willd. Very slender, erect, but the top of the culm

often flexuose, 1-3° high ; leaves narrow and long-pointed, stiff, shorter than

the culm ; spikes 3-8, tawny, very small (2-3" broad), globular or sometimes

a little tapering below from the presence of many staminate flowers, usually all

entirely distinct on the very slender, often zigzag or flexuose rhachis ; bracts

none, or only the lowest conspicuous
;
perigynium small and ovate, nerved on

both faces but never unusually prominently nerved on the inner face (as is the

perigynium of n. 130), the points spreading and rather conspicuous; scale

acute, about the length of the perigynium. (C. straminea, var. tenera, last

ed.) — Dryish copses and fields ; common. Immensely variable.

Var. mirabilis, Tuckerm. Culm long and mostly weak, often 4° high,

much longer thiiu <the loose leaves; spikes 4-8, larger, usually all contiguous
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or occasionally the lowest 1 or 2 separate, spreading, loosely flowered, tawny

or frequently greenish; perigynium narrowly ovate, thin, longer than the

scale, the points much spreading and very conspicuous. (C. mirabilis, Dewey.)

— Shady places, throughout ; frequent.

Var. brevior, Dewey. (PI. 6, fig. 6-10.) Culm always stiff, H-2i*
high, longer than the stiff long-pointed leaves ; spikes 3-8, all distinct, con-

tiguous or more or less separated, large (3-5" broad), globular, the head

always short and erect
;
perigynium orbicular or ovate-orbicular, often cor-

date at base, mostly very broadly winged. (C. straminea, and vars. typicaj

hyalina, and Meadii, last ed.) — Dry soils, throughout ; common.

Var. aperta, Boott. Culm slender but strict below the head, 1-2° high,

growing in dense tufts ; leaves very narrow, usually much shorter than the

culm ; spikes 4-6, large, heavy, much contracted below, usually all separated,

becoming i'usty, disposed in a weak or nodding head; perigynium narrowly

ovate.— Bogs, throughout; rare westward. Transition to n. 128, from which

the ovate perigynia distinguish it.

Var. invisa, W. Boott. Culm very slender, weak above ; leaves very nar-

row with exceedingly long thin points, about the length of the culm ; spikes

small (3'' broad or less), ovate, variously disposed in dense or open heads or

sometimes the lowest remote or even subradical, rusty, the lower ones sub-

tended by filiform bracts 2-5' long. — Swales near the sea-board, Maine to

Del.; infrequent. Apt to be confounded with n. 128.

Var. alata, Bailey. Culm very stiff, 1^-3° high, longer than the stiff

leaves; spikes very large, oblong or conical, always pointed, usually all con-

tiguous, green or sometimes becoming tawny
;
perigynium orbicular or orbic-

ular-obovate, very abruptly contracted into a short beak which is prominent

in the spike. (C. alata, Torr.) — Swales, Mass. to 111., and southward ; rare

and uncharacteristic far inland.

Var. eumulata, Bailey. Culm very stiff, 2-3° high, greatly exceeding

the firm leaves ; spikes 5 - 30, all aggregated or densely capitate, green, widely

divergent, pointed above, very abruptly contracted or even truncate at base,

very densely flowered
;
perigynium small, broad, very obscurely nerved, the

points inconspicuous.—Dry grounds, Penn. to N. Eng., and northward ; rare.

Var. foenea, Torr. Culm very stiff, longer than the leaves, 1-2° high

;

spikes 4-8, contiguous or separated, never densely aggregated, prominently

contracted both above and below, very densely flowered, green, or often silvery-

green. (C. foenea, last ed., excl. vars.; not Willd.)— Near the sea-coast;

frequent.

C. LP:poRiNA, L. Distinguished from C. straminea, var. brevior, as follows

:

— Usually lower ; spikes rusty-brown, ovoid or oblong, erect or appressed, more

or less contracted both above and below, contiguous in an interrupted head V
long or less; perigynium lance-ovate, thin, very narrowly margined, erect and

appressed, obscurely nerved.— About Boston {W. Boott, Morong). (Adv.

from Eu.)
* 12.— »- 3. CyperoidecB.

133. C. sychnocephala, Carey. Erect, 3-18' high, leafy; head|-l'

long; perigynium very slender, faintly nerved, 5-6 times longer than the ex-

ceedingly small achene, mostly a little longer than the sharp scale.—-Glades,

central N. Y. to Minn., and far westward ; rare.
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Order 129. GKAMINE^E. (Grass Family.)

Grasses, lo'Uh usuall// hollow stems (culms) closed at the joints, alternate

2-ranked leaves, their sheaths split or open on the side opposite the blade;

the hi/pof/>/noiis flowers solitary/ in the axils of imbricated 2-ranked glumes,

forming a 1 - manv-flowered spikelet; the lower glumes (1 or usually 2)

empty, the succeeding flowering glumes enclosing each a somewhat

smaller and usually thinner scale (called the palet) and 2 or 3 very mi-

nute hyaline scales (lodicules) at the base of the flower. Stamens 1-G,

commonly 3 ; anthers versatile, 2-celled, the cells distinct. Styles mostly

2 or 2-parted ; stigmas hairy or feathery. Ovary 1-celled, 1-ovuled,

forming a seed-like grain {cargopsis) in fruit. Embryo small, on the

outside and at the base of the floury albumen.— Roots fibrous. Sheath

of the leaves usually more or less extended above the base of the blade

into a scarious appendage (ligule). Spikelets panicled or spiked. Palet

usually 2-nerved or 2-keeled, enclosed or partly covered by the glume.

Grain sometimes free from, sometimes permanently adherent to, the

palet. — A vast and most important family, as it furnishes the cereal

grains, and the principal food of cattle, etc. The terms flowering glume

and palet are now adopted in place of the outer and inner palets of pre-

vious editions, while for convenience the term flower is often retained

for the flower proper together with the enclosing flowering glume. (See

Plates 7-15.)

Series A. Spikelets jointed upon the pedicel below the glumes, of one ter-

minal perfect flower (sometimes a lower stamiuate or neutral flower in

n. 5), or some or all of the 1-flowered spikelets unisexual in n. 10-12.

Glumes 4 (rarely only 2 or 3).

Tribe I. PANICE^. Spikelets of one perfect flower, in spikes or panicles. Flowering

glume awnless, in fruit more rigid than the empty glumes.

* Spikelets in 2-4 ranks on a more or less flattened rha(?his.— See also n. 5 (§ Digitaria).

-K Rhachis produced beyond the upper spikelet ; glumes 3.

1. Spartina. Spikelets much flattened laterally in 2 close ranks.

-i- -t- Rhachis not produced above the upper spikelet (rarely in n. 3).

2. Beckmannia. Spikelets obovate, in 2 close rowa. Glumes 3 (or 4), strongly concave,

cariiiate.

3. Paspalum. Spikelets plano-convex, sessile or nearly so. Glumes 3 (rarely 2).

4. Eriochloa. Spikelets plano-convex, lanceolate, with a basal callus, short-pedicelled.

* * Spikelets irregularly paniculate or spicate.

5. Panicum. Spikelets ovate, not involucrate nor the pedicels bristly. Glumes 4, the

lowest usually small or minute.

8. Setaria. Spikelets in dense cylindrical spikes or panicles, the pedicels bristle-bearing.

7. Cenchrus. Spikelets (1 - 5) enclosed in a globular spiny bur-like involucre.

8. Ainpliicarpum. Spikelets of 2 kinds, one in a terminal panicle, the other subter

ranean on radical peduncles.

Tribe II. OKYZE.^. Spikelets unisexual or perfect, in loose panicles, with only I

glumes (in our genera) and palet none. Stamens often 6.

9. Iieersia. Flowers perfect. Spikelets much flattened. Glumes carinat^.

10. Zizania* Spikelets unisexual. Glumes convex, nar-ow
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Tribe III. MAYDEiE. Spikelets of a single perfect or unisexual or rudimentary

flower, in jointed spikes, in pairs at each joint, mostly imbedded in the thick rhachis.

11. Tripsacuin. Spikelets moncecious, the starainate above in the spike.

12. Kottboellia. One spikelet of each pair sterile and shortly pedicelled, the other fertile,

sessile and sunk in the rhachis.

Tribe IV. ANDROPOGONE^aS. Spikelets in pairs or threes on the (usually jointed

and bearded) rhachis of a spike or branches of a panicle, one sessile and fertile, the lat-

eral pedicelled and often sterile or rudimentarj' ; 2 upper glumes smaller and hyaline,

that of the fertile flower mostly awned.

13. Erianthus. Spikelets in pairs, spicate, all alike fertile, involucrate with a silky tuft.

14. Andropogon. Spikelets spicate, in pairs, the pedicellate sterile or rudimentary;

rhachis bearded.

15. Chrysopogon. Spikelets in open panicles, in pairs or threes, only the sessile fertile.

Series B. Rhachis of the spikelet usually jointed above the persistent lower

glumes (jointed below the glumes only in n. 19, 31, and 36). Spikelets

1 - many-flowered, the uppermost flowers often imperfect or rudimentary.

Tribe V. PHAIiARIDE.^. Glumes 5, only the uppermost fertile, the 2 middle ones

rudimentary or empty or staminate
;
palet 1-nerved. Panicle mostly contracted and

spike-like.

16. Phalaris. Middle glumes mere rudiments each side of the shining triandrous flower.

17 Anthoxanthum. Middle glumes empty, awned on the back. Stamens 2.

18. Hierocbloe. Middle glumes triandrous. Fertile flower diandrous.

Tribe V^I. AGROSTIDE.iE. Glumes 3 ; flower solitary, perfect (rarely a rudimentary

or perfect second flower in n. 23 and 32 - 34) ; palet 2-nerved.

* Flowering glume with a terminal awn (none in n. 22), closely embracing the grain in fruit

,

spikelets in panicles or loose spikes, the rhachis not produced beyond the flower (except

in n. 24 and a single species of n. 23). — Stipes.

•t- Fruiting glume firm and indurated, with a caUus at base (none in n. 22).

19. Aristida. Awn 3-fid, the branches divaricate. Callus acute.

20. Stipa. Awn simple, twisted. Callus mostly acute.

21. Oryzopsis. Awn simple, straight, deciduous. Flower oblong ; callus short, obtuse.

22. Milium. Awn none. Flower small, ovoid, without callus.

•f- -I- Fruiting glume thin and membranous ; outer glume smaller or minute.

23. Muhlenbergia. Flower mostly hairy at base, the glume mucronate or awned.
24. Brachyelytrum. Rhachis produced into a bristle above. Outer glumes very small,

the flowering one long-awned. Stamens 2.

* Flowering glume awnless or short-awned, loosely embracing the grain, thin, the lower

glumes complicate-carinate ; spikelets in dense spike-like panicles, the rhachis not pro'

duced. — PHLEOIDEiE.

25. Heleochloa. Awns none. Spikes short and scarcely exserted.

26. Phleuni. Glumes somewhat truncate, mucronate or short-awned. Spike cylindric.

27. Alopecurus. Lower glumes united at base, the flowering awned on the back. Palet

none. Spike cylindi'ic.

* * * Glumes membranous, the lower rarely strongly complicate, the floweripg with a dor

sal awn or awnless ; spikelets variously panicled. — Agroste^.

•t- Flowering glume 1- (rarely 3-) nerved, awnless
;
grain loosely enclosed or naked.

28. Sporobolus* Culms wiry or rigid. Leaves involute.

-- H- Flowering glume 3 - 5-nerved, mostly awned ; grain enclosed.

++ Rhachis not roduced above the single flower.

29. Ag^ostis. Spikelets in an open panicle.

30. Polypogon. Empty glumes long-awned. Panicle spike-lilK

31. Cinna. Spikelets flattened, in a loose panicle. Palet 1-nerved. Stamen i
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++ ++ Rhachis bearing a rudimentary second flower or short bristle (except in species ot

n. 33).

32. Apera. Flowering glume bifid, awued. Panicle very loose and delicate.

33. Calamagrostis. Flowers hairy-tufted at base. Glumes membranaceous. Palet thin.

.34. Ammophila. Spikelets large. Flowers hairy-tufted at base. Glumes and palet

chartaceous.

Tribe VII. AVENE.^. Spikelets 2 -several -flowered, panicled, the rhachis or base

of the flowers often bearded ; upper flower imperfect or rudimentary (except in n. 37).

Flowering glume bearing a twisted, bent or straight awn on its back or below the apex.

* One of the flowers staminate only.

35. Arrhenatlierum. Lower flower staminate, long-awned ; middle flower perfect, nearly

awnless ; the upper rudimentary.

36. Holcus. Flowers 2, the lower perfect, awnless, the upper staminate, awned.

* * Flowers aU perfect or the uppermost usually rudimentary.

37. Aira. Spikelets very smaU, in a diffuse panicle. Flowers 2, perfect, awned toward

the base.

38. Deschampsia. Spikelets 2-flowered, with a hairy rudiment. Glumes thin-scarious,

the flowering one erose-truncate, awned near the middle.

39. Trisetum. Spikelets 2 - several-flowered. Flowering glume thin, compressed, cari-

nate, 2-toothed, awned above by the excurrent mid-nerve.

40. Avena. Spikelets 2- several-flowered. Flowering glume hard and firm, rounded on

the back, 5 - 9-nerved, the mid-nerve long-excurrent at or below the 2-toothed apex.

41. Danthonia. As Avena, but the 3 middle nerves of the flowering glume running into

a flattish twisted awn from between the teeth.

Tribe VIII. CHLORIDES. Spikelets 2 - several-flowered with one or more of the

upper flowers imperfect (flower 1 and perfect in n. 45), arranged in 2 rows upon the

rhachis of a 1-sided spike.

* Spikelets with one perfect flower.

42. Cynodon. Spikes 3-5, slender, digitate. Flower and the rudiment awnless.

43. Ctenium. Spike solitary, terminal. Flowers 4-6, the middle one perfect.

44. Gymnopogon. Spikes filiform, racemose. Spikelets remote, of a perfect flower and

an awned rudiment.

45. Schedonnardus* Spikes 8 - 9, slender, scattered, distant. Spikelets small, 1-flow-

ered, awnless.

46. Bouteloua. Spikes scattered (rarely 1 and terminal), dense. Glume of perfect flower

3-toothed. Rudimentary flowers 1 - 3-awned.

* * Spikelets with two or more perfect flowers ; awns none.

47. Eleiisine. Spikes digitate, dense.

48. lieptochloa. Spikes racemose, slender. Spikelets small, alternate,

* * * Spikelets dioecious; spikes small, very dissimilar,

49. Bucliloe. Pistillate spikes capitate, sessile, the spikelets 1-flowered ; staminate spikes

(2 or 3) on a peduncle, the spikelets 2-3-flowered.

Tribe IX. FESTUCE.^. Spikelets few -many- flowered, panicled, the uppermost

flowers often imperfect or abortive. Glumes pointless or the flowering ones tipped with

a straight awn or bristle.

Flowering glume 1 -3-nerved, 2- 3-tootbed. Rhachis short-bearded or glabrous.

50. Triodia. Rhachis of the spikelet bearded. Nerves of the flowering glume 3, villous,

at least the middle one more or less excurrent.

51. Diplachne. Rhachis glabrous. Glume 1- 3-nerved, with 2 small teeth, and a short

awn in the cleft.

* * Glimie 3-nerved, entire or 2-tootbed and mucronate between the teeth. Rhachis and

flowers long-villous. Tall reeds with ample panicles.

52. Pliraginites. Spikelets 3-7-flowered lowest flower naked, staminate or neutral

Glume entire.

53. Arundo. As n. 52, but flowers all perfect. Glume bifid-
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* * * Glume 3-nerv'ed, the nerves (at least the mid-nerve) excurrent ; spikelets few, in the

axils of floral leaves.

54. Munroa. Low or prostrate much-branched annual.

* * * * Glume 3- (rarely 1-) nerved, obtuse or acute, awnless ; rhachis and flower naked.

55. Koeleria. Panicle contracted. Spikelets 2 - 4-flowered. Glumes compressed-keeled,

acute or mucronate.

56. Eatonia. Panicle slender, more or less dense. Spikelets 2-flowered. Glumes very

dissimilar, usually obtuse, the upper empty one enclosing the flowers.

57. JEragrrostis. Spikelets flattened, 2 -many-flowered. Glumes acute or acutlsh. Palet

persistent.

***** Glume 3 - 5-nerved, obtuse or abrupt-cuspidate ; spikelet 3 - 5-flowered ; upper

sterile flowers convolute around each other.

58. Melica. Glumes 5-nerved or more, scarious, obtuse. Panicle simple or nearly so.

59. X>iarrliena. Glumes 3-nerved, coriaceous, the flowering one abruptly cuspidate. Pan.

tele loosely few-flowered.

#«***« Flowering glume 5-nerved or more (sometimes obscurely so). Only the ter

minal flower abortive, or none.

4~ Glumes more or less strongly compressed and carinate (ventricose in n. 63).

60. Uniola. Spikelets broad, flat and 2-edged, in usually loose panicles. Glumes coria-

ceous, acute, the 3-6 lower ones empty.

61. DisticMis. Dioecious. Spikelets large, flattened, in a close panicle. Empty glumes

2, acute.

62. Dactylis. Panicle contracted in 1-sided clusters. Glumes herbaceous, awn-pointed,

rough-ciliate on the keel.

63. Briza. Spikelets heart-shaped, in lax panicles. Glumes roundish, ventricose, scarious*

margined.

64. Poa. Spikelets small, flattened, ovate to lance-ovate, in a loose panicle. Flowering

glumes membranous and scarious-margined, pointless, usually webby or pubescent

toward the base.

65. Graphephorum. Spikelets compressed, in a loose panicle, the hairy jointed rhachis

produced into a hairy pedicel. Glumes thin-membranous, faintly nerved, entire.

•1- •(- Glumes convex on the back, not carinate (or somewl- »t so in n. 70).

66. Scolocliloa. Spikelets subterete, in a lax panicle, the r> xhis villous at the base of

the flowers, ending in a naked pedicel. Glumes coru.ceous, jirominently 7-nerved,

toothed at the apex. In water.

67. Glyceria. Spikelets terete or flattish. Flowering glumes scarious at the usually blunt

summit, prominently 5 -7-nerved.

68. Puccinellia. Mainly as Glyceria, but the glumes obsoletely 5-nerved.

69. Festuca. Spikelets terete or flattish. Flowering glume acute, pointed or awned at the

ti]), few-nerved. Styles terminal.

70. Bromus. Glume rounded or keeled on the back, mostly awned below the 2-cleft tip,

5 -9-neived. Styles scarcely terminal.

Tribe X. HORDE.^. Spikelets 1 -several-flowered, sessile on opposite sides of a zig-

zag jointed channelled rhachis, forming a spike. Empty glumes sometimes abortive or

wanting. Uppermost flower imperfect or abortive.

* Spikelets single at each joint of the solitary spike.

71. Loliutn. Spikelets many-flowered, placed edgewise on the rhachis of the spike, with

one empty glume.

72. Agropyrum. Spikelets 3 - several-flowered, placed flatwise on the rhachis. Empty
glumes 2, right and left.

73. liCpturus. Spikelets small, 1 -2-flowered ; empty glumes 1 or 2. Spike very slender.

» * Spikelets 2 or more at each joint of the solitary spike ; the empty glumes side by side in

front of the spikelets (none or rudimentarj' in n. 76.

)

/4. Hordeum. Spikelets 1-flowered, 3 at each joint, the lateral ones usually sterile.
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75. Elytnus. Spikelets 1 - several-flowered, all perfect and similar.

76. Asprella. Spikelets fevv-flowered, somewhat pedicelled, 1-3 at each joint. Glumes
none or small and deciduous.

Tribe XI. BAMBUSE.aE. Tall woody reeds, the flat leaves with a short petiole jointed

upon the sheath. Spikelets few- many-flowered, flattened, in panicles or racemes.

77. Aruntlinaria. Flowering glumes rounded on the back, many-nerved, acuminate or

bristle-pointed ; empty glumes very small.

1. SPARTINA, Schreber. Cord or Marsh Grass. (PI. 9.)

Spikelets 1 -flowered, very much flattened laterally, jointed and sessile in 2

ranks on the outer side of a triangular rhachis. Glumes 3, unequal, lanceo-

late, strongly compressed-keeled, acute or bristle-pointed, mostly rough-bristly

on the keel
;
palet thin, equalling or longer than the flowering glume. Stamens

3. Styles long, more or less united. — Perennials, with simple and rigid often

reed-like culms, from extensively creeping scaly rootstocks, racemed spikes,

very smooth sheaths, and long tough leaves (whence the name, from (nrapriv-q,

a cord, such as was made from the bark of the Spartium or Broom).

* Spikelets compactly imbricated very rough-hispid on the keels; spikes (2-4'

long) more or less peduncled ; culm and elongated leaves rigid.

1. S. cynosuroldes, Willd. (Fresh-water Cord-Grass.) Culm rather

slender (2-6^ high) • leaves narrow (2-4° long, Y wide below or less), taper-

ing to a very slender point, keeled, flat, but quickly involute in drying, smooth

except the margins ; spikes 5 - 20, scattered, spreading ; rhachis rough on the

margins
;
glumes aivn-poijited, especially the middle one (its awn about ^' long),

strongly serrulate-hispid on the keel, the lower equalling the upper, whose strong

midrib abruptly terminates below the membranous apex. — Banks of rivers

and lakes, or in rich soil, especially northward. Aug.
'2. S. polystachya, Willd. (Salt Reed-Grass.) Culm tall and stout

(4 "9° high, often P in diameter near the base) ; leaves broad (|-P), roughish

underneath, as well as the margins; spikes 20-50, forming a dense oblong ra-

ceme (purplish); glumes barely mucronate,the lower half the length of the flower-

ing one, of which the rough-liispid midrib reaches to the apex. — Salt or

brackish marshes, within tide-water, especially southward.

3. S. juncea, Willd. (Rush Salt-Grass.) Culms low {\ - 2° high) ayid

slender ; leaves narrow and rush-like, strongly involute, very smooth ; spikes 1 - 5,

on very short peduncles, the rhachis smooth
;
glumes acute, the lower scarcely

half the length of the middle one, not half the length of the upper.— Salt

marshes and sea-beaches. Aug. (Eu.)

* * Spikelets loosely imbricated, or somewhat remote and alternate, the keels onlij

slightly hairy or roughish under a lens ; spikes sessile and erect, soft ; leaves,

rhachis, etc., very smooth ; culm rather succulent.

4. S. Stricta, Roth. (Salt Marsh-Grass.) (PI. 9, fig. 1-3.) Culm
1-4° high, leafy to the top ; leaves soon convolute, narrow ; spikes few (2 - 4),

the rhachis slightly projecting beyond the crowded or imbricated spikelets;

glumes acute, very unequal, the larger 1 -nerved, a little longer than the

flower.— Salt marshes, Penn., etc.— Odor strong and rancid. (Eu.)

Var. glabra, Gray. Culm and leaves longer ; spikes 5-12 (2 -3' long);

spikelets imbricate-crowded.— Common on the coast.
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Var. alterniflora, Gray. Spikes more slender (3 - 5' long), and the spike-

lets remotish, barely overlapping, the rhachis continued into a more conspic-

uous bract-like appendage ; larger glume indistinctly 5-nerved ; otherwise as

in the preceding form, into which it passes.— Common with the last ; also

Onondaga Lake, J. A. Paine.

2. BECKMANNIA, Host. (PI. 15.)

Spikelets jointed upon the pedicels, 1 - 2-tlowered (only one fertile), obovate

and laterally compressed, imbricated in 2 rows upon one side of the angled

rhachis of a spike. Glumes 3 or 4, the 2 lower strongly concave and carinate,

obtuse or acutish, the 1 or 2 flowering glumes narrower, lanceolate, acute or

acuminate and a little exserted, becoming rather rigid and with the thin palet

enclosing the oblong grain.—A stout erect subaquatic perennial, with the

short spikes erect and simply spicate or in a strict narrow panicle. (Named

for John Beckmann, professor of botany at Goettingen.)

1. B. erucseformis, Host, var. unifldra, Scribn. Glumes 3 and spike-

lets l-flowered; spikes (6" long or less) panicled.— N. W. Iowa, W. Minn.,

and westward. The Old World form, which also is found in the far north-

west, has 2-flowered spikelets.

3. pXSPALUM, L. (PI. 13.)

Spikelets spiked or somewhat racemed, in 2 - 4 rows on one side of a flat-

tened or filiform continuous rhachis, jointed upon very short pedicels, plano-

convex, awnless, l-flowered. Glumes 3 (rarely only 2), the terminal one

flowering. Flower coriaceous, mostly orbicular or ovate, flat on the inner

side, convex on the outer. Stamens 3. Spikes one or more, at or toward the

summit of an elongated peduncle. {UaaTrdAos, a Greek name for Millet.)

* Spikes with a (1") broad and thin membranaceous or foliaceoiis and keeled

rhachis, the incurved margins partly enclosing the small two-rowed spikelets.

(Smooth, aquatic, or nearly so, decumbent or floating.)

1. P. flilitailS, Kunth. Annual; leaves lanceolate, flat (3 - 8"), broad

;

spikes numerous in a raceme, the rhachis somewhat projecting beyond the

minute and slightly pubescent spikelets into a tapering point, scabrous on the

back.— Eiver-swamps, Va. to S. 111., Mo., and southward. Sept., Oct.

2. P. Walterianum, Schultes. Perennial; leaves linear, short ; spikes

3-7, the lowest partly included in the sheath of the uppermost leaf, the rha-

chis blunt; spikelets glabrous.— Low or wet grounds, N. J. (Cape May^

Nuttall)^ Del., and southward.

* * Spikes with a narrow wingless rhachis ; perennials, or mostly so.

t^ Spikelets very obtuse, orbicular ; spikes one terminal and often 1-5 lateral.

S. P. setaceum, Michx. Culm ascending or decumbent (1 -2° long);

slender; leaves (2" wide, flat) and sheaths clothed with soft spreading h&irs;

spikes very slender (2 - 4' long), smooth, mostly solitary on a long peduncle, and

usually one from the sheaths of each of the upper leaves on sho7-t peduncles or in-

cluded ; spikelets (-^" wide) narrowly 2-rowed.— Sandy fields; common from

E. Mass. to 111., and southward. Aug.

4. P.- Igeve, ^lichx. (PI. 13, fig. l -3.) Bright green, sparingly villous,

rather stout ; stems somewhat decumbent ; leaves and spikes widely spread-
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ing; spikes (2-4) approximate, 2-4' loug, smooth or nearly so; spikelets

about r' wide, 2-rowed. — Moist soil, S. New Eug. to K\ ., and southward.

5. P. Floridanum, Miehx. Stout, erect, 3-6° high, gkiucous; sheaths

and leaves more or less villous, the latter and the spikes erect or ascending

;

spikes (2 - 5) broader, 2-5' long, the smooth spikelets nearly 2" broad, in 2

rows.— Moist soil ; Del. to Fla., Ark., and Tex.

«- -»- Spikelets acute ; spikes several, racemose.

6. P. dilatiltuni, Poir. Stout, erect, 2-5° high, villous at the top of the

sheath; spikes few on a naked peduncle, erect, 2-3' long; spikelets 1" long

or more, the lower glume soft-villous on the margin.— Va. to Tex.

H- -*- -1- Spikelets acute; spikes always a pair at the siaianit of the naked

peduncle.

7. P. distichum, L. (Joint-Grass.) Nearly glabrous, rather glaucous;

culms ascending (about 1° high) from a long creeping base; leaves linear-

lanceolate (2-3' long)
;
peduncle usually short; spikes short and closely-flow-

ered (9" - 2' long), often slightly separated ; rhachis flat on the back ; spikelets

ovate, slightly pointed (barely 1^" long), approximate on one side of the rhachis.

— Wet fields, Va. and southward. July - Sept.

8. P. EUiottii, Watson. Culms ascending (1 - 2|° high) from a creeping

base ; leaves lanceolate (3 - 6' long, 4 - 6" wide) ; spikes slender, rather sparsely

flowered (1-4' long), both sessile upon the long slender peduncle; spikelets

ovate-lanceolate (2" long), on nearly opposite sides of the rhachis. (Milium

paspalodes, £"//. P. Digitaria, Chapm.; not Poir.)— Va. and southward.

4. ERIOCHLOA, HBK. (PI. 15.)

Spikelets ovate, subsessile or shortly pedicelled upon one side of the rhachis

of a spike, with a callus at base and jointed on the pedicel, l-flow^ered. Glumes

3, the 2 empty ones slightly unequal, membranaceous, acute, the flowering one

shorter, indurated, obtuse, enclosing the free grain.— Coarse tufted grasses,

with flat leaves, the spikes more or less scattered along a common peduncle,

and the pedicels and rhachis of the spike usually pubescent or hairy (hence

the name, from epiov, wool, and x^<^«j grass).

1. E. polystachya, HBK. Culms erect or decumbent, 2° high ; spikes

6-12, erect or ascending, 1-2' long, forming a compound spike 3-6' long;

spikelets glabrous, very shortly pedicelled, oblong-lanceolate, nearly 2" long.

^— S. Kan. to Tex. and Mex.

5. PANICUM, L. Panic-Grass. (PL 13.)

Spikelets jointed upon the pedicels, ovate, panicled, racemed, or sometimes

spiked, not involucrate, with one perfect and sometimes a second lower rudi-

mentary or staminate flower. Glumes 4, but the lower one usually short or

minute (rarely even wanting), and the third empty or sterile, membranaceo-

herbaceous. Upper flower perfect, closed, coriaceous or cartilaginous, usually

flattish parallel with the glumes, awnless (except in § 3), enclosing the free

and grooveless grain. Stamens 3. Stigmas plumose, usually purple. (An
ancient Latin name of the Italian Millet, P. Italicum (now Setaria Italica), of

uncertain origin and meaning.)
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§ 1. DIGITARIA. Spikelets crowded 2-3 together in simple and mostly 1

sided clustered spikes or spike-like racemes, wliolly awnless and pointless^

\-Jlowered ; lower glume minute or obsolete or wanting ; annual, q/len purplish.

* Spikes erect ; the rhachis Jiliform and nearly terete.

1. P. flliforme, L. Culms very slender (1-2° high), upright; lower

sheaths hairy; spikes 2-8, alternate, approximate, filiform; spikelets oblong,

acute {^" long); lower glume almost wanting.— Dry sandy soil, Mass. to

N. J. along the coast, to Iowa, Neb., and southward. Aug.

* * Spikes spreading ; the rhachis flat and thin.

P. glXbrum, Gaudin. Culms spreading, prostrate, or sometimes erect

(5-12' long), glabrous; spikes 2-6, widely diverging, nearly digitate; spike-

lets ovoid (about V long) ; upper empty glume equalling the flower, the lower

almost wanting.— Cultivated grounds and waste places; common, especially

southward; sometimes appearing indigenous. Aug., Sept. (Nat. from Eu.)

P. SANGuixlLE, L. (Common Crab- or Fixger-Gkass.) (PI. 13, fig.

1-3.) Culms erect or spreading (1-2° high); leaves and sheaths glabrous

or hairy; spikes A- \b, spreading, digitate; spikelets oblong (l^"long); sec-

ond glume half the length of the flower, the lower one small.— Cultivated and
waste grounds. Aug. -Oct. (Nat. from Eu.)

§ 2. PANICUM proper. Spikelets scattered, in panicles, awnless.

* Panicle elongated and racemose, wand-like or pyramidal ; the numerous and

usually pointed spikelets short-pedicelled ^ excepting n. 3 and 4.

H- Sterile flower none; lower glume short; spikelets ^-\^" long ; annuals except

n. 4; leaves flat; sheaths flattened.

•*-* Glabrous and smooth throughout ; spikelets appressed, short-pedicelled.

2. P. proliferum. Lam. Culms usually thickish and rather succulent,

branched, geniculate and ascending from a procumbent base ; sheaths flat-

tened ; ligule ciliate
;
panicles terminal and lateral, compound, pyramidal, the

slender primary branches at length spreading; spikelets pale green, rarely

purplish ; lower glume broad, g to | the length of the upj)er, which is little

longer than the flowering one.— Marshy river-banks and shores, especially if

brackish, but also iu the interior, from Mass. to Iowa, and southward. Aug.

*+ ++ Hispid or hairy on the sheaths, at least the lower ; spikelets mostly scattered

on slender pedicels in an ample, loose, at length very efl^use panicle ; culms

mostly bra'uchedfrom the base, erect or ascending (10-20' high).

3. P. capillare, L. (Old-witch Grass.) (PI. 13, fig. 4, 5.) All the

sheaths and usually the leaves copiously hairy or hispid ; panicle mostly very

compound, the branches divaricate when old ; spikelets from ovoid to narrowly

•oblong, pointed; lower glume half the length of the upper empty one, which is

longer than the elliptical obtuse perfect flower. — Sandy soil and cultivated

fields everywhere. Aug. - Oct.— Varies extremely in size and appearance,

the culms erect and simple, or decumbent, geniculate and branched ; in de-

pauperate forms the spikelets only f", in the larger forms H" in length.

4. P. autumnale, Bosc. Root perennial (? ), lower sheaths and margins

of the small narrow leaves more or less hairy, otherwise glabrous, except some
bristly hairs in the main axils of the very effuse capillary panicle, its much
elongated divisions sparingly branched, or even simple and terminated with

solitary sju//it//e-shaped spikelets; lower glume minute ; perfectflower lanceolate-
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oblong and pointed, nearly equalling the lauce-oblong obtusish empty glumes.

— ISaud-liills, 111. to iNIiuu., Mo., aud southward.

•t- H— Sterile flower rudimentary (staminate in n. 7), its ylume fulltj twice the

lengtli of the lower glume ; spikelets small (1 or 1^" long); root perennial.

5. P. ^nceps, Michx. Culms flat, upright (2-4° high); leaves rather

broadly linear (1-2° long, 4 - 5" wide), smooth; panicle contracted-pyrami-

dal ; spikelets ovate-lanceolate, pointed, a little curved ; second glume 5-7
nerved ; neutral flower one third longer than the perfect one.— Wet sandy

soil, N. J. and Penn. to S. 111., and southward. Aug.— Spikelets larger and

branches of the panicle longer and narrower than in the next.

6. P. agrostoides, Muhl. Culms flattened, upright (2 -4° high) ; leaves

long, and with the sheaths smooth
;
panicles terminal and often lateral, pyram-

idal (4-8' long); spikelets racemose, crowded and one-sided on the spread-

ing branches, ovate-oblong, acute (purplish) ; second glume 5-7ierved, longer than

the neutral flower
;
perfect flower shorter, bearded at the apex.— Wet mead-

ows and shores, E. Mass, to Minn., Neb., and common southward. Aug.

7. P. Curtisii, Chapm. Culms stout, 3 - 4° high, often rooting below;

mostly glabrous; panicle slender, simple, spike-like (6-8' long), the spikes

appressed ; spikelets lanceolate, acute ; lower glume half the length of the

5-nerved second one.— Ponds, Del. to Fl. and Tex.

— s- -t- Sterile flower staminate ; lower glume more than half the length of the

next; spikelets large (2-2^" long), ovate, pointed, as are the glumes, etc.;

perennials, glabrous, with tall or stout and rigid upright culms.

8. P. virgatum, L. (PI. 13, fig. 8, 9.) Tall (3-5° high); leaves very

long, flat ; ligule silky-bearded; branches of the compound loose and large pani-

cle (9' -2° long) at length spreading or drooping ; spikelets scattered, usually

purplish.— Moist sandy soil ; common. Aug.

9. P. amarum, Ell. Culms (1^° high or more) sheathed to the top;

leaves involute, glaucous, coriaceous, the uppermost exceeding the contracted pan-

icle, the simple racemose branches of which are appressed ; spikelets pale. —

•

Sandy shores, Conn., Va., and southward. Aug., Sept.— The northern form

(var. MINUS, Vasey & Scribn.) somewhat smaller than the southern.

* * Panicle short or small, loosely spreading or diffuse; perennials.

-I- Sterile flower none ; spikelets warty roughened.

10. P. verrucosum, Muhl. Smooth; culms branching and spreading,

very slender (1 -2° long), naked above; leaves linear-lanceolate (2-3" wide),

shining ; branches of the diffuse panicle capillary, few-flowered ; spikelets

dark green, oval, acute, f" long ; lower glume | as long as the faintly nerved

second.— Sandy swamps, N. Eng. to Va., near the coast, and southward.

-- -•- Lower {sterile) flower neutral, or in n. 12 and sometimes in n. 11 staminate,

the palet scarious and sometimes small and inconspicuous.

-* Culmdeaves broadly lanceolate or wider, with 9-15 principal nerves {obscurs.

or none in n. 17).

= Spikelets 1-1^" long.

11. P. xanthophysum, Gray. Culm simple, or at length branched

near the base (9-15' high) ; sheaths hairy ; leaves lanceolate, very acute (4- 6'
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long by Y wide), not dilated at the ciliate-bearded clasping base, smooth except

the margins, stronyl// 9 -ll-nerced ; panicle lony-peduncled, very sitnple, the

appressed branches bearing a few roundish-obovate spikelets (about 1^'' long)

;

lower glume ovate, acutish, ^ - 1 the length of the 9-nerved second.— Dry

sandy soil, Maine to Fenn., Wise, Iowa, and northward; rare. June.— Yel-

lowish-green ; spikelets minutely downy ; sterile flower sometimes staminate.

12. P. latifolium, L. Culm (1-2° high) smooth; the joints and the

throat or margins of the otherwise smooth sheaths often bearded with soft woolly

hairs; leaves broadly oblong-lanceolate from a heart-clasping base (often 1' wide),

taper-pointed, 11 - 15-uerved, smooth, or sparingly downy-hairy; panicle more

or less exserted (2-3' long), usually long-peduncled, the branches spreading;

spikelets obovate, 1|" long, downy ; lower glume ovate, not half the length of

the many-nerved second; sterile flower often (not always) Avith 3 stamens.

—

Moist thickets ; common. June - Aug.

13. P. clandestinum, L. (PI. 13, fig. 6, 7.) Culm rigid (1-3° high),

very leafy to the top, at length producing appressed branches, the joints naked

;

sheaths rough with papillce bearing very stiff and spreading bristly hairs ; leaves

oblong-lanceolate from a heart-clasping base, very taper-pointed ; lateral and

usually also the terminal panicle more or less enclosed in the sheaths, or with

the terminal one at length long-peduncled;— otherwise resembling n. 12;

but the spikelets more ovoid, often smooth ; the lower flower (always ? ) neutral.

— Low thickets and river-banks, N. Eng. to Mich., ]\Io., and southward.

June - Sept.

14. P. viscidum, Ell. Culms stout, upright or ascending, at length

much branched, leafy to the top, densely velvety-downy all over, as also the

sheaths, with reflexed soft and often clammy hairs, except a ring below each

joint; leaves likewise velvety, lanceolate [^ wide), 11 - 13-nerved
;
panicle

spreading, the lateral ones included ; spikelets obovate, 1 or 1-J'' long, downy

;

the roundish lower glume scarcely one fourth the length of the 7-nerved sec-

ond one.— Damp soil, X. J. to Va., and southward. Aug.

15. P. SCOparium, Lam. Culms upright, at length much branched and

reclining (1-2° long), roughish ; leaves lanceolate (3-5' long by i- 4' wide),

rather faintly 9-nerved, hairy or smooth, fringed on the whole margin or next

the base with long and stiff spreading hairs, the sheaths bristly throughout with

similar hairs
;
panicle open, nearly simple, bearing feiv tumid-obovate hairy or

smoothish spikelets about lY' long ; lower glume roundish, about haK or a

quarter of the length of the upper one. (P. pauciflorum, Ell.)— Wet mead-

ows and copses, E. Mass. to Minn., west and southward. June, July.

16. P. eommut^tum, Schultes. Rather slender, erect, 1-2° high,

nearly glabrous; leaves lanceolate, acuminate (3-6' long), the margins to-

ward the base and the sheaths sparsely ciliate
;
panicle spreading, often short-

peduncled ; spikelets scattered, glabrous, oblong, acutish, little more than 1"

long; lower glume ovate, often acute.— N. Y. to Fla. —A frequent variety

with smaller spikelets (not 1" long) approaches the next, and has also been

confused with P. dichotomum.— Ont. to Va. and southward.

= = Spikelets less than \" long.

17. P. nitidum, Michx. (Lam. ?) Eesembles the last , leaves rather

thick and the principal nerves very obscure or none except at the base
;
pan
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icle broad, more slender ; spikelets smaller (§" loug), broadly ovate and very

obtuse; lower glume very obtuse, (r. sphserocarpou, AV/.) — N. Y. to Ga.,

and westward.

18. P. microcarpon, Muhl. Like the last; the broadly lanceolate

leaves nearly similar, but usually longer (8' long or less), distinctly nerved;

panicle soon exserted on a slender peduncle, rather narrower, with numerous

slender branches and very many-flowered (3 - 7' long) ; spikelets about Y^
long, ovoid, smooth or smoothish ; lower glume orbicular and veiy small.—
Dry or moist thickets, Penn. to Mich., Neb., and southward. July - Sept.

+ ++ Culm-leaves linear or sometimes narrowlt/ lanceolate {basal often lanceolate)
;

primarij nerves often indistinct or none ; spikelets small.

19. P. depauperatum, Muhl. Culms simple or branched from the

base, forming close tufts (6-12' high), terminated by a simple and few-flow-

ered contracted panicle, often much overtopped by the narrowly linear and

elongated (4-7') upper leaves; spikelets f - 1^'' long, oval-obovate, commonly

pointed when young ; lower glume ovate.— Varies, with the leaves involute,

at least when dry (P. involutum, Torr.), and with the sheaths either beset

with long hairs or nearly smooth ; the panicle either partly included, or on a

long and slender peduncle.— Dry woods and hills; rather common. June.

20. P. consanguineunij Kunth. Culms slender, 1-2° high, often de-

cumbent and rooting below ; nearly glabrous or the sheaths and leaves some-

what pubescent or villous; panicle small, with rather few spreading few-

flowered branches ; spikelets 1 - l^'^ long, oblong-obovate, acutish.— Dry woods,

Norfolk, Va., and south to Fl. and Tex.

21. P. dichotomum, L. ! Culms (8' -2° high) at first mostly simple,

bearing a more or less exserted spreading compound panicle (1 -3' long), and

linear to linear-lanceolate flat leaves (those tufted at the root usually ovate-

lanceolate and very short, thickish) ; but commonly branching later in the

season, the branches often clustered, and bearing nearly simple and included

small panicles ; spikelets ^ - §'' long, elliptical, obtuse, downy or smooth

;

lower glume roundish.— Common everywhere. Very variable both in habit

and in the amount of villosity (depending upon the soil, exposure, season, etc.),

80 that it is difficult to specify any well defined varieties. The more conspic-

uous forms are {a) commune, with simple culms erect or ascending, and leaves

suberect, usually pale green— (b)fasciculatum, with clustered leafy branches

and short peduncles, a common autumnal state— and (c) grdcile, the culms

lax, very slender and elongated, with rather distant spreading leaves (usually

bright green), and mostly long-pedunculate panicles.

22. P. laxiflorum, Lam. ! Closely resembling the last species, in its

several forms ; distinguished by the larger acutish spikelets (nearly or quite

1" long).— Common.

§ 3. ECHINOCHLOA. Spikelets imbricated-spiked on the branches of th»

simple or compound raceme or panicle, usually rough with appressed stiff

hairs; lower palet of the sterile flower awl-pointed or aivned.

P. CRus-GiLLi, L. (Barnyard-Grass.) Eoot annual; culms stout,
branching from the base (1-4° high); leaves lanceolate (|' wide or more),
rough-margined, otherwise with the sheaths smooth; spikes alternate (1-3'
long), crowded in a dense panicle

; glumes ovate, abruptly pointed
; glume
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jf the neutral flower beariug a rough awn of variable length.— Varies

greatly; sometimes awuless or nearly so; sometimes long-awned, especmlly

in the' var. hispidum, a very large and coarse form with the sheaths of the

leaves very bristly.— Moist, chietiy manured soil ; the variety in ditches, espe

ciaUy of brackish water ;
possibly indigenous. Aug. - Oct. ( Nat. from Eu.)

6. SETARIA, Beauv. Bristly Foxtail Grass. (PI. 13.)

Spikelets altogether as in Panicum proper, and awnless, but with the short

Deduucles bearing below the joint of the spikelet solitary or clustered bristles

resembling awns (but not forming an involucre). Inflorescence a dense spiked

panicle, or apparently a cylindrical spike.— Annuals, in cultivated or manured
grounds, with linear or lanceolate flat leaves. (Name from seta, a bristle.)

* Bristles single or in pairs, roughened or barbed downicard.

S. VERTiciLLATA, Beauv. Spike cylindrical (2-3' long, pale green),

composed of apparently whorled short clusters; bristles short, adhesive.—.

Near dwellings. (Adv. from Eu.)

* * Bristles in clusters, roughened or barbed upward.

S. GLAtiCA, Beauv. (Foxtail. Pigeon-Grass.) (PI. 13, fig. 1, 2.) Spike
cglindrical, dense, taamij jjellow (2-4' long); bristles 6-11 in a cluster, much
longer than the spikelets

;
perfect flower transversely wrinkled.— Very com-

mon, in stubble, etc. (Adv. from Eu.)

S. viRiDis, Beauv. (Green Foxtail. Bottle-Grass.) Spike nearly

cylindrical, more or less compound, green : bristles few, longer than the spikelets;

jion-er striate lengthwise and dotted.— Cultivated grounds, (Adv. from Eu.)

S. Italica, Kunth. Spike compound, interrupted at base, thick, nodding
(6-9' long), yellowish or purplish ; bristles 2 or 3 in a cluster, either much longer
or else shorter than the spikelets. — Cultivated under the name of Millet, or

Hungarian or Bengal Grass ; rarely spontaneous. (Adv. from Eu.)

7. CENCHRUS, L. Hedgehog- or Bur-Grass. (PI. 14.)

Spikelets as in Panicum, awnless, but enclosed 1 to 5 together in a globular

and bristly or spiny involucre, which becomes coriaceous and forms a decidu-

ous hard and rigid bur; the involucres sessile in a terminal spike. Styles

united below. (An ancient Greek name of Setaria Italica.)

1. C. tribuloides, L. Annual; culms branched and ascending (1° high

or less) ; leaves flat ; spike oblong, of 8 - 20 spherical heads ; involucre prickly

all over with spreading and barbed short spines, more or less downy, enclosing

2 or 3 spikelets.— Sandy soil, on river banks, etc. Aug.—A vile weed.

8. AMPHICARPUM, Kunth. (PI. 13.)

Spikelets jointed upon the pedicels, 1 -flowered, oblong or ovoid, of two

kinds ; one kind in a terminal panicle, deciduous from the joint without fruit,

although the flower is perfect; the other kind solitary at the extremity of

slender runner-like radical peduncles (more or less sheathed toward the base),

much larger than the otliers, perfect and fertile, subterranean, fertilized in the

bud. Glumes 3, nearly equal, 5-nerved in the panicle, many nerved in the fer-

tile spikelets
;
palet a little shorter ; all becoming indurated and enclosing the

very large grain. Stamens 3 (small in the radical flowers). Stigmas plumose,

deep purple. (Name from afi^Uapwos, doubly fruit-bearing.)

1. A. Plirshii, Kunth. Annual or biennial (?), erect, 1-4° high; leaves

lanceolate, copious on the lower part of the culm, hispid, especially on the
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sheaths; panicle strict, naked
;
grain ovoid or oblong (2-3'' long), terete.--

Moist suudy pine- barrens, N. J. to Fla. Sept.

9. L E E R S I A, Swartz. White Grass. (PI. 7.)

Flowers crowded in one-sided panicled spikes or racemes, perfect, but those

in the open panicles usually sterile by tlie abortion of the ovary, those enclosed

in the sheaths of the leaves close-fertilized in the bud and prolific. Spikelets

1 -flowered, flat, more or less imbricated over each other, jointed upon the short

pedicels. Glumes 2, chartaceous, strongly flattened laterally or conduplicate,

awuless, bristly-ciliate on the keels, closed, nearly equal in length, but the

lower much broader, enclosing the flat grain. Palet none. Stamens 1-6.

Stigmas feathery, the hairs branching.— Perennial marsh grasses; the flat

leaves, sheaths, etc., rough upward, being clothed with very minute hooked

prickles. (Named after John Daniel Leers, a German botanist.)

* Spikelets narrowly oblong, rather loosely crowded.

1. L. Virginica, Willd. (White Grass.) Panicle simple ; the spikelets

closely appressed on the slender branches, around which they are partly curved

(1|" long) ; stamens 2 (a third imperfect or wanting)
;
glumes sparingly ciliate

(greenish-white). — Wet woods ; Maine to Minn.^ and southward. Augo
2. L. oryzoides, Swartz. (Rice Cut-grass.) (PL 7, fig. 1-3.) Panicle

diffusely branched ; spikelets flat, rather spreading (2^-3" long); stamens 3;

glumes strongly bristly-ciliate (whitish).— Very wet places; Mass. to Minn.,

and southward; common. Aug. (Eu.)

* * Spikelets broadly oval, imbricately covering each other (2^-3" long).

3. L. lentieularis, Michx. (Catch-fly Grass.) Smoothish; panicle

simple
;
glumes very flat, strongly bristly-ciliate (said to close and catch flies)

;

stamens 2; otherwise like the preceding.—Low grounds, Va., HI., and
southward.

10. ZIZANIA, Gronov Water or lyDiAN Rice. (PI, 7.)

Flowers moncecious ; the staminate and pistillate both in 1-flowered spike-

lets in the same panicle. Glumes 2, subtended by a small cartilaginous ring,

herbaceo-membranaceous, convex, awnless in the sterile, the lower one tipped

with a straight awn in the fertile spikelets. Palet none> Stamens 6. Stig

mas peucil-form. — Large, often reed-like water grasses. Spikelets jointed

upon the club-shaped pedicels, very deciduous. (Adopted from ^i^iaViov, the

ancient name of some wild grain.)

1. Z. aquatica, L. (Indian Rice. Water Oats.) (PL 7, fig. 1 -4.)

Annual; culms 3-9° high; leaves flat, 2-3° long, linear-lanceolate; lower

branches of the ample pyramidal /^aw/r/e staminate, spreading ; the upper erect,

pistillate; lower glume long-awned, rough; styles distinct; grain linear, slen-

der, 6" long.— Swampy borders of streams and in shallow water ; common,

especially northwestward, -^'^'^^g-

2. Z. miliacea, Michx. Perennial; panicle diffuse, ample, the sto77imafe

and pistillate flowers intermixed; awns short; styles united; grain ovate. ^^

Peun. (? ), Ohio, and southward. Aug.— Leaves involute-
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11. TRIPSACUM, L- Gama-Grass. Sesame-Grass. (PI. 14.,

Spikelets monoecious, in jointed unilateral spikes, staminate above and fertile

below. Staraiuate spikelets in pairs, sessile at each triangular joint of the

narrow rhachis, both alike, 2-flowered, longer than the joints
;
glumes 4, cori-

aceous, the lower (outer) one nerved, the second boat-shaped, the upper >% uh

the palets very thin and membranaceous, awnless ; anthers opening bv 2 pores

At the apex. Pistillate spikelets 2-fiowered (the lower flower neutral), single

and deeply imbedded in each oblong joint of the cartilaginous thickened rha-

chis, occupying a boat-shaped recess which is closed by the polished and carti-

laginous ovate outer glume, the inner glume much thinner and pointed, the

upper with the palets very thin and scarious, pointless. Styles united ; stig-

mas very long (purple), hispid. Grain ovoid, free.— Culms stout and tall,

solid, from very thick creeping rootstocks. Leaves broad and flat. Spikes ax-

illary and terminal, separating spontaneously into joints at maturity. (Name

from rpifioo, to rub, perhaps in allusion to the polished fertile spike.)

1. T. dactyloldes, L. Spikes (4 - 8' long) 2-3 together at the summit

(when their contiguous sides are more or less flattened), and also solitary from

some of the upper sheaths (when the fertile part is cylindrical) ; in var. mo-

nostAchyum, the terminal spike also solitary.— Moist soil, from Conn, to

Penn. and Fla., near the coast, and from 111. southward. Aug.— Culm 4-7°

high ; leaves like those of Indian Corn. This is one of our largest and most

remarkable Grasses ; sometimes used for fodder at the South.

12. ROTTBCELLIA, L. f. (PI. 15.)

Spikelets in pairs at each joint of a terete slender spike, awnless ; one im-

perfect or rudimentary on a short and thick appressed pedicel ; the other ses-

sile and imbedded in an excavation of the joint of the rhachis, 1-flowered or

rarely with a second staminate flower. Glumes 4, obtuse, the outer hard and

cartilaginous, with a transverse depression next the base, the inner one boat-

shaped and membranaceous, the 2 upper thin and delicate. Stamens 3. Styles

2.— Tall or coarse perennials, with rigid stems, and single cartilaginous spikes

terminating the stem and axillary branches, chiefly subtropical. (Named for

Prof. C. F. Rottboell, an excellent Danish botanist, who wrote much upon

Graminese, Cyperaceae, etc.)

1. R. rugosa, Nutt. Culm flattish, 2-4° high; leaves linear; spikes

1-2' long, the lateral ones on short clustered branches in the axils, often

partly included in the sheaths of the leaves; sterile flower neutral; lower

glume transversely rugose.— Low pine-barrens, from S. Del. ( W. M. Canhy)

southward near the coast. Sept. - Oct.

13. E R I AN T HU S, Michx. Woolly Beard-Grass. (PI. 14.)

Spikelets spiked, in pairs upon each joint of the slender rhachis, one sessile,

the other pedicelled, both 1-flowered, alike. Glumes 4, the 2 lower nearly

equal, one 4-5-nerved, the other many-nerved; the 2 upper hyaline, one

empty, the upper awned from the tip. Stamens 3. Grain free.— Tall and

stout reed-like perennials, with the spikes crowded in a panicle, and clothed

with long silky hairs, especially in a tuft around the base of each spikelet

(whence the name, from Iptoj/, wool, and &v6os,Jlower).
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1. E. saccharoides, Michx. (PI. 14, fig. 1,2.) Culm (4-6° high)

woolly-bearded at the joiuts
;
panicle contracted ; the silkij hairs longer than the

spikelets, shorter thau the awn ; stamens 2. (E. alopecuroides, A'//.)— Wet
pine-barreus, from N. J. and 111. southward ; rare. Sept., Oct.

2. E. brevibarbis, Michx. Culm (2 - .5° high), somewhat bearded at the

upper joiuts
;
panicle rather open ; silky hairs shorter tlian the spikelets. —

Low grounds, Va., and southward.

14. ANDROPOQON, Royen. Beard-Grass, (ri. 14.)

Spikelets in pairs upon each joint of the slender rhachis, spiked or racemed,

one of them pedicelled and sterile (stamiuate, pistillate or neutral), often a

mere vestige, the other sessile, 1 -flowered and fertile; lower glume the larger,

coriaceous and nerved, blunt, the second carinate and acute, the 2 upper hya-

line, the flowering glume awned from the tip. Stamens 1-3. Grain free.—
Coarse, mostly rigid perennials, mostly in sterile or sandy soil ; with lateral

or terminal spikes commonly clustered or digitate ; the rhachis hairy or plu-

mose-bearded, and often the sterile or staminate flowers also (whence the

name, composed of dvi)p, man, and irwywv, heard).

* Spikes digitate, thickish, short-bearded, the sterile spikelet staminate ; stamens 3.

1. A. furcatUS, Muhl. (PI. 14, fig. 1 -3.) Tall, 3-4° high, rigid, the

naked summit of the culm (and usually some lateral branches) terminated by

2-5 rigid spikes; spikelets approximate, appressed ; hairs at the base of the

fertile spikelet, on the rhachis and on the stout pedicel of the awnless stami-

nate spikelet short and rather sparse ; awn of fertile flower long and bent;

leaves flat, roughish, the lower ones long. ("A. provincialis. Lam.")— Com-

mon in dry sterile soil. Aug. - Oct.

* * Spikes with slender often zigzag rhachis, silk ij-villous

^

*- Single and scattered along the branches, with the silkij hairs shorter than the

Jlowers ; sterile spikelet conspicuous but mostly neutral ; the fertile triandrous.

2. A. seoparius, Michx. Culms slender (1 -3° high), with numerous

paniculate branches ; lower sheaths and narrow leaves hairy ; spikes slender,

scattered, mostly peduncled (1 -2' long), very loose, often purplish, silky with

lax dull-white hairs ; sterile spikelet awn-pointed or awnless ; the fertile about

half the length of its twisted or bent awn.— Dry ground. July -Sept.

3. A. maritimus, Chapm. Smooth and glaucous; culms ascending

from creeping rootstocks, 1 - 1^° high ; leaves rather rigid, divaricate, theii

compressed sheaths imbricated
;

panicle short
;
peduncles included Avithin

the conspicuous bracts ; rhachis and pedicels copiously ciliate with spreading

hairs; glumes larger, 3 - 4" long.— Sandy sea-coast; Cape May, and south

to Fla.

-~ -t- In pairs or clustered ; the copious soft-silky hairs much longer than theflow-

ers; sterile spikelet a small neutral rudiment {in n. 4 and .5), or altogether

wanting on the very plumose-hairy pedicel ; fertile fower monandrous, its

awn capillary ; leaves narrow, the lower or their sheaths often rather hairy.

4. A. argenteus, Ell. Smooth; culms rather slender (1-3° higli);

spikes in pairs (rarely in fours) on short mostly exserted and loosely panicu-
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late peduncles, densely flowered (1-2' long), very silky with long bright white

hairs. (A. argyrfeus, Schultes.) — Md. to Va., near the coast, and southward.

5. A. Elliottii, Chapm. Closely resembling the last ; sheaths and leaves

villous ; upper nodes of the branches densely bearded.— Md. to Fla. and Tex.

6. A. Virginicus, L. Culm flattish below, slender (2-3° high), spar-

ingly short-branched above, sheaths smooth ; spikes 2 or 3 together in distant

appressed clusters, shorter than their sheathing bracts, weak (1' long), the spike-

lets loose on the filiform rhachis, the soft hairs dull white. (A. dissitiflorus,

Michx. A. vagiuatus. Ell., a form with larger and inflated sheaths.)— Sandy

soil, E, INIass. to Ya., 111., and southward. Sept., Oct.

7. A. macrourus, Michx. Qvlm.&io\\.t {2-^° high), bushy-branched at

the sMm?«/^, loaded with very numerous spikes forming thick leafy clusters;

sheaths rough, the uppermost hairy ; flowers nearly as in the preceding ; the

sterile spikelet of each pair wholly wanting, its pedicel slender and very plu-

mose.— Low and sandy grounds, N. Y. to Va., near the coast, and southward.

8. A. laguroides, DC. Culms slender, tall, the elongated peduncle

bearing numerous sessile spikes in a spike-like panicle 2-4' long; spikes

slender, 1' long or more, very silky; spikelets glabrous, the sterile a narrow

convolute empty glume.— Central Kan. to Tex. and Mex.

^_ H_ ^_ Spikes digitate-clusteredy very silky ; sterile spikelet larger than the

fertile one.

9. A. Hallii, Hackel. Culm stout, 2-3° high; lateral peduncles few,

scarcely exserted from the sheaths; spikes 2-5, 1-3' long, dense; spikelets

3 - 4" long.— Central Kan. to Dak., and westward.

15. CHRYSOPOGON, Trim (PI. 14.)

Spikelets in pairs on the ramifications of an open panicle (those at the ends

of the branches in threes), the lateral ones pedicellate, sterile or often reduced

merely to their pedicels ; only the sessile middle or terminal one fertile, its

glumes coriaceous or indurated, sometimes awnless ; otherwise nearly as in

Andropogon. Stamens 3. (Name composed of xpyo'<^Sj gold, and irdoyav, beard.)

1. C. ntltans, Benth. (Indian Grass. Wood-Grass.) Boot perennial

;

culm simple (3-5° high), terete ; leaves linear-lanceolate, glaucous ; sheaths

smooth
;
panicle narrowly oblong, crowded or loose (6-12' long) ; the perfect

spikelets at length drooping (yellowish or russet-brown and shining), clothed

especially toward the base with fawn-colored hairs, lanceolate, shorter than

the twisted awn ; sterile spikelets small and imperfect, deciduous, or reduced

to a mere plumose-hairy pedicel. (Andropogon avenaceus, Michx. Sorghum

nutans. Gray.)— Dry soil ; common, especially southward.

16. PHALARIS, L. Canart-Grass. (PI. 13.)

Spikelets crowded in a clustered or spiked panl.le, 1-flowered. Glumes 5,

the third and fourth reduced to mere rudiments (a scale or a pedicel), one on

each side, at the base of the flowering glume and palet, which are flattish,

awnless and shining, shorter than the equal boat-shaped and keeled persistent

empty glumes, finally coriaceous or cartilaginous, and closely enclosing the

flattened free and smooth grain. Stamens 3.— Leaves broad, mostly flat

i'The ancient name, from <pa\6s, shining^ alluding to the shining seed.)



GRAMINE^. (grass FAMILY.) 639

§ 1. PHALARIS proper. Panicle very dense, spike-like ; glumes wing-keeled.

P. Canariensis, L. (Cakary-Grass.) Annual, 1 - 2° high ; spike oval;

empty glumes white with green veins, the rudimentary ones small lanceolate

scales.— Waste places and roadsides ; rare. (Adv. from Eu.)

§ 2. DIGRAPHIS. Panicle branched, the clusters open in anthesis-; glumes

not winged on the hack.

1. P. arundinacea, L. (Reed C.) (PI. 13, fig. l, 2.) Perennial,

2-4° high; leaves flat (3-5" wide); glumes open at flowering, 3-nerved5

thrice the length of tlie fertile flo\ver ; rudimentary glumes reduced to a mi-

nute hairy scale or pedicel.— Wet grounds ; common, especially northward.

June, July — Var. pfcTA, the leaves striped with white, is the familiar Rib-

bok-Grass of the gardens. (Eu.)

17. ANTHOXANTHUM, L. Sweet Vernal-Grass. (PI. 13.)

Spikelets spiked-panicled, 1-flowered. Glumes .5, the third and fourth empty,
liairv, 2-lobed and awned on the back, the flowering glume and palet small,

hyaline and obtuse ; basal glumes persistent, very thin, acute, keeled, the
lower half as long as the upper. Squamulis none. Stamens 2. Grain ovate,

adherent. (Name compounded of &,vQos,ftou-er, and 6.vBo}v, offlowers. L.)

A. odorAtum, L. Spikelets (l)rownish or tinged with green) spreading at

floAvering-time ; one middle glume bearing a bent awn from near its base, the
other short-awned below the tip. — Meadows, pastures, etc. Low slender

perennial ; very sweet-scented in drying. May - July. (Nat. from Eu.)

18. HIEROCHLOE, Gmelin. Holy Grass. (PI. 13.)

Spikelets 3-flowered, open-panicled, the two lower (lateral) flowers staminate

only, 3-androus, sessile, the carinate glumes often awned on the middle of the

back or near the tip, the uppermost flower perfect, short-pedicelled, scarcely

as long as the others, 2-androus, awnless. Basal glumes persistent, carinate,

acute, somewhat 3-nerved, equalliug or exceeding the spikelet.— Perennials;

leaves flat. (Name composed of Up'js, sacred, and x^'^Vy gf<^^s >' these sweet-

scented grasses being strewn before the church-doors on saints' days, in the

North of Europe.)

1. H. borealis, Roem. & Schultes. (Vanilla or Seneca Grass.) (PI.

13, fig. 1, 2.) Panicle somewhat one-sided, pyramidal (2-5' long)
;
peduncles

smooth ; staminate flowers with the glume mucronate or bristle-pointed at or

near the tip; rootstock creeping.— Moist meadows, chiefly northward near

the coast and along the Great Lakes. May.— Culm 1-2° high, with short

lanceolate leaves. Spikelets chestnut-color; the staminate flowers stronglj

hairy-fringed on the margins, and the fertile one at the tip. (Eu.)

2. H. alpina, Roem. & Schultes. Panicle contracted (1 - 2' long) ; one

of the staminate flowers with its glume barely pointed or short-awned near

the tip, the other long-awned from below the middle ; lowest leaves very nar-

row.— Alpine mountain-tops, N. Eng., N. Y., and northward. July. (Eu.)

19. ARISTIDA, L. Triple-awned Grass. (PI. 8.)

Spikelets 1 -flowered, not jointed on the pedicels. Outer glumes unequal,

often bristle-pointed; the flowering glume tipped with three awns; the palet

much smaller. Otherwise much as in Stipa.— Culms branching ; leaves nar-
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row, often involute. Spikelets in simple or panic-led racemes or spikes. Grain

linear. All grow in sterile, dry soil, and all ours have the awns naked and

persistent, and flower late. (Name from arista, a beard or awn.)

* Awns separate to the base, not jointed with the glume.

~ Axons very unequal ; the much shorter or minute lateral ones erect, the elongated

middle one horizontal or turned downward ; low (5-18' high) and branch

ing, mostly tufted annuals, and the spikelets in nearly simple spikes.

•** Middle awn more or less coiled.

1. A. ramosissima, Engelm. Culms much branched; spikes loose,

osually exserted ; lower glumes 6-10" long, exceeding the upper, usually

rather strongly 3-5-nerved; middle awn 1' long, soon abruptly hooked-re-

curved, the lateral ones 1-3" long.— Dry prairies of 111., Ky., and Mo. ^^

Also var. uxiaristXta, Engelm., with the lateral awns wanting.

2. A. basiramea, Engelm. Spikes closer, mostly enclosed at base, at

all the lower nodes (even to the base of the culm) very short and sessile ; lower

glumes 4 - 8" long, mostly thin and 1-nerved or rather faintly 3-nerved ; middle

awn very slender, 6" long, the lateral 2" long.— 111. to Neb. and Minn.

3. A. dichotoma, Michx. (Poverty Grass.) Culms low, very slen-

der, much branched throughout, ascending ; spikelets in narrow strict simple

or compound spikes; lower glumes nearly equal (3-4'' long), longer than the

flowering glume and fully equalling its minute lateral awns (or unequal and

shorter, in var. CuRxfssii, Gray), the soon reflexed middle awai about as long.

— Dry, sandy or gravelly fields; common, Maine to 111., and southward.

•*-* •*-* Middle awn nearly straight (not coiled).

4. A. gracilis, Ell. Culms slender, erect (6-18' high), naked above and

terminating in a slender raceme- or spike-like virgate panicle ; lower glumes

1-nerved, about the length of the upper, the exserted lateral awns varying from

one third to fully half the length of the horizontally bent middle one : or in

var. depauperXta, from one fifth to one third its length.— Sandy soil, coast

of ]Mass., and from 111. southward.— Middle awn 3 - 9" long in the ordinary

forms, but not rarely shorter, and very variable often on the same plant.

t- "f Awns all diverging and alike, or the lateral ones moderately shorter, rarely

at all coiled.

HH. Glumes equal or the middle one longer.

5. A. Strlcta, Michx. Culms (2-3° high) densely tufted from a peren

nial root, bearing a ( 1°) long spiked panicle ; leaves involute-thread-form, long,

rigid, sometimes downy; awns about the length of the glumes (6") or the lat-

eral one third shorter.— Ya. and southward.

6. A. oligantha, Michx. Culms (6-20' high) tufted from an annual

root, bearing a loosely fev:-flowered raceme ; leaA'es short, somewhat involata

when dry ; lower glume 3-5-nerved (nearly 1' long) ; nvns capillary, 1-^-3'

long, much exceeding the slender spikelet.— Va. to 111., and common south-

westward.

7. A. purpurea, Nutt. Perennial ; culms (1° high or less) densely tufted,

spreading; leaves revolute and filiform, short; panicle loose, of rather few

slender-pedicellate spikelets; lower glumes thin, 1-nerved, loose, the outer



GRAMINE.E. (grass FAMILY.) 641

about half the length of the inner, which is 8-10" long ; awns 2-4" long. —
Minn, and the Dakotas to Tex. — Very variable.

•*+ •*+ Middle glume shorter than the lower ; perennials, simple-stemmed, 2 - 4° high.

8. A. purpurascens, Poir. (PI. 8.) Glabrous; leave? long, rather

involute ; spikelets in a (10-18') long spiked panicle ; lower glumes i-nervcd;

awns much longer than the spikelet, the middle one about 1' long.— Mass, to

Mich., Minn., and southward; common.

9. A. lanata, Poir. Tall and stout ; leaves tardily involute, rough above,

rigid; sheaths woolly ; panicle (1 -2° long) spike-like or more compound and
open; glumes 1 -nerved, 6-8" long; middle awn V long.— Del. to Fla.

* * Awns united below into one, jointed with the apex of the glume; root annual

10. A. tuberculosa, Nutt. Culm branched below (6-18' high), tumid
at the joints

;
panicles rigid, loose, the branches in pairs, one of them short and

about 2-tlowered, the other elongated and several-flowered ; lower glumes (T
long, including their sleuder-awned tips) longer than the upper, which is

tipped with the common stalk (about its own length) of the 3 equal diver-

gently-bent awns (li-2' long) twisting together at the base.— Sandy soil, E.

Mass. to X. J. ; also Wise, Minn., and southward.

20. STIPA, L. Feather-Grass. (PI. 8.)

Spikelets 1 -flowered, terete ; the flower falling away at maturity (with the

conspicuous obconical bearded and often sharp-pointed callus) from the mem-
branaceous persistent lower glumes. Fertile glumes coriaceous, cylindrical-

involute and closely embracing the smaller palet and the cylindrical grain,

having a long and twisted or tortuous simple awn jointed with its apex.

Stamens mostly 3. Stigmas plumose. — Perennials, with narrow involute

leaves and a loose panicle. (Name from aTvirr], tow, in allusion to the flaxen

appearance of the feathery awns of the original species. In our species the

awn is naked.)

* Callus or base of the flower short and blunt ; lower glumes pointless.

1. S. Richardsonii, Link. Culm (11-2*^ high) and leaves slender;

panicle loose (4-5' long), with slender few-flowered branches; lower glumes
nearly equal, oblong, acutish (2^-4'' long), about equalling the pubescent

linear-oblong fertile one, which bears a tortuous awn 6 - 9" long.— Pleasant

Mountain, near Sebago Lake, Maine, Mt. Marcy, N. Y., north shore of L
Superior, Mont., and northward.

* * Callus pungenthf pointed, at maturitjj villous-bearded ; flowering glume sleti'

der and minutehj bearded at the tip ; empty glumes taper-pointed.

2. S. aven^cea, L. (Black Oat-Grass.) (PI. 8.) Culm slender (1 -

2° high); leaves almost bristle-form; panicle open; fertile glume blackish,

nearly as long as the lower ones (about 4" long) ; the awn bent above, twisted

below (2-3' long). — Dry woods, S. New Eng. to Wise, and southward.

3. S. sp^rtea, Trin. (Porcupine Grass.) Culm rather stout (U- 3°

high); panicle contracted ; fertile glume linear, f-1' long (including the long

callus), pubescent below, shorter than' the lanceolate slender subulate-pointed
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greenish lower glumes ; the twisted strong awn (3|- 7' long), pubescent below,

rough above.— Plains and prairies, from 111. and N. Mich, northwestward.

4. S. viridula, Trin. Culms clustered, 1 - 3° high or more; panicle

narrow and usually dense, 6-18' long; glumes very thin, 3-4" long; fertile

glume usually somewhat silky, with a short callus ; awn V long, slender, gla-

brous or a little pubescent below.—W. Minn., the Dakotas, and southwestward.

21. O RY Z d P S I S, Michx. Mountain Rice. (PL 8.)

Spikelets 1 -flowered, nearly terete. Lower glumes herbaceous or thin-mem-

branaceous, several-nerved, nearly equal, commonly rather longer than the

oblong flower, which is deciduous at maturity, and with a very short obtuse

callus or scar-like base. Flowering glume coriaceous, at length involute so

as closely to enclose the equal palet and the oblong grain ; a simple untwisted

and deciduous awn jointed on its apex. Stamens 3. Squamulae 2 or 3, con-

spicuous. Stigmas plumose.— Perennials, with rigid leaves and a narrow

raceme or panicle. Spikelets greenish, rather large. (Name composed of

opvCa, rice, and o^is, likeness, from a fancied resemblance to that grain.)

* Sti/les distinct, short ; culm leafy to the summit; leaves broad and flat.

1. O. melanoearpa, Muhl. Leaves lanceolate, taper-pointed ; sheaths

bearded in the throat
;
panicle simple or sparingly branched ; awn thrice the

length of the blackish glume (nearly V long).— Rocky woods, N. Eng. to

Peun., Minn., Mo., and westward. Aug.— Culm 2-3° high.

* * Stifles united below, slender ; culms tufted, naked ; leaves concave or involute.

2. O. asperifolia, Michx. (PL 8, fig. l, 2.) Culms (9-18' high), with

sheaths bearing a mere rudimentary blade, overtopped by the long and rigid

linear leaffrom the base; very simple panicle or raceme few-flowered; awn
2-3 times the length of the rather hairy whitish glume.— Hillsides, etc., in rich

woods; common, N. Eng. to Minn., and northward. May.— Leaves without

keels, rough-edged, pale beneath, lasting through the winter. Squamulae

lanceolate, almost as long as the palet

!

3. O. Canadensis, Torr. Culms slender (6-15' high), the lowest

^heaths leaf-bearing; leaves involute-thread-shaped; panicle contracted (1 -2'

long), the branches usually in pairs
;
glume pubescent, whitish ; awn short and

very deciduous, or wanting. — Rocky hills and dry plains, Maine to W. New
Eng., the mountains of Penn., Wise, Minn., and northward; rare. May.

—

Grlumes 1 - 2" long, sometimes purplish.

22. MILIUM, Tourn. Millet-Grass. (PL 13.)

Spikelets 1-flowered, diffusely panicled, not jointed with their pedicels, con-

listing of 2 equal membranaceous convex and awnless persistent glumes, with

A coriaceous awnless flowering glume and narrow palet. Stamens 3. Stig-

mas branched-plumose. Grain not grooved, enclosed in its glume and palet,

all deciduous together. (The ancient Latin name of the Millet, which how-

ever belongs to a different genus, of uncertain meaning.)

1. M. efftisum, L. Smooth perennial, 3-6° high; leaves broad and

flat, thin
;
panicle spreading (6-9' long) ; flower ovoid-oblong. — Cold damp

woods and mountain meadows, N. Eng. to 111., and northward. June. (Eu.)
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23. MUHLENBERGIA, Schreber. Drop-seed G. (PI. 8.)

Spikelets 1 -flowered, in contracted or rarely in open panicles. Empty glumes

mostly acute or bristle-pointed, persistent, usually thin ; the lower rather

smaller or minute. Flower very short-stalked or sessile, the glume and palet

usually minutely bearded at base, herbaceous, deciduous \vith the enclosed

grain, often equal, the glume 3-uerved, mucronate or awued at the apex

Stamens 3. (Dedicated to the Rev. Dr. Henri/ Muhlenberg, a distinguislied

American botanist of the early part of this century.)

§1. MUHLEXBERGIA proper. Panicles contracted or glomerate, on branch-

ing rigid culmsfrom scaly creeping rootstocks ; leaves short and narrow.

* Flowering glume barely mucronate or sharp-pointed.

1. M. SObolifera, Trin. Culms ascending (1-2° high), rarely branch-

ing; tlie simple contracted panicle very slender or filiform; lower glumes barely

pointed, almost equal, one third shorter than the Jiower ; flowering glume ab-

ruptly short-mucronate, equalling the palet. — Open rocky woods, Mass. to

Mich., Minn., and southward. Aug.— Spikelets less than \" long.

2. M. glomerata, Trin. Culms upright (1-3° high), sparingly branched

or simple; panicle (2-3' long) oblong-linear, contracted into an interruj)fed

glomerate s/j^l-e, long-peduncled, the branches sessile; glumes awned, nearly

equal, and (with the bristle-like awn) about twice the length of the unequal

very acute flow^eriug glume and palet.— Bogs and wet rocks, common, espe-

cially northward. Aug.— Var, ram6sa, Vasey. A stout strict much-branched

leafy form, the lower glumes but little longer than the flower. 111. to S. Dak.

3. M. Mexicana, Trin. Culms ascending, much branched (2-3° high)

;

panicles lateral and terminal, often included at the base, contracted, the branches

densely spiked-clustered, linear (green and purplish) ; lower glumes awnless,

sharp-pointed, unequal, the upper about the length of the very acute flowering

one.— Low grounds ; common. Aug. Varies Avith more slender panicles.

* * Flowering glume bristle-awnedfrom the tip ; flowers short-pedicelled.

H- Lower glumes long and bristle-pointed.

4. M. sylvatiea, Torr. & Gray. (PI. 8, fig. 1, 2.) Culms ascending, much
branched and diffusely spreading (2-4° long); contracted panicles densely

many-flowered ; lower glumes almost equal, bristle-pointed, nearly as long as the

floivering one, which bears an awn twice or thrice the length of the spikelet.

— Low or rocky woods; common. Aug., Sept.

5. M. ambigua, Torr. Culms ascending, clustered and branching, 1<^

high; panicles contracted, densely many-flowered; spikelet 2-flowered, the up-

per flower like the lower and perfect, or more frequently reduced to a mere

awn at the base of the lower flower ; lower glumes nearly equal, long-pointed

;

flowering glume villous, as long as the lower and equalling tlie palet, its awn
nearly twice longer.— Minn, (shore of Elysian Lake, Waseca Co., Geyer). —
A remarkable species, approaching Brachyelytrum in the structure of the

spikelet, but with wholly the habit of Muhlenbergia.

1- -t- Lower glumes short or minute, not or scarcely pointed.

6. M. Willdenovii, Trin. Culms upright (3° high), slender, simple or

sparingly branched ; contracted /)anic/e slender, loosely flowered ; lower glumes
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slightly unequal, short-pointed, half the length of the flowering one, which bears

an awn 3-4 times the length of the spikelet.— Rocky woods; rather com

mon. Aug.

7. M. diffusa, Schreber. (Drop-seed. Nimble Will.) (F1. 8, fig.

3-5.) Cuhns diffusely much branched (8-18' high); contracted />a72/c/es

slender, rather loosely many-flowered, terminal and lateral ; emptii glumes

extremelij minute, the lower obsolete, the upper truncate ; awn once or twice

longer than the flowering glume.— Dry hills and woods, from S. New Eng

to Mich., Iowa, and southward. Aug., Sept.— Spikelets only 1" long.

§ 2. TRICHOCHLOA. Panicle very loose and open, the long branches and

pedicels capillary ; leaves narrow, often convolute-bristleform.

8. M. capillaris, Kunth. (Hair-Grass.) Culm simple, upright (2°

high) from a fibrous root
;
panicle capillary, expanding (6 - 20' long, purple)

;

emptv glumes unequal, the lower mostly pointless, the upper more or less

bristle-pointed, one third or half the length of the long-awned flowering glume.

— Saudv soil, W. New Eng. to N. J., Ky., Mo., and southward. Sept.—
Pedicels 1-2' long, scarcely thicker than the awns, which are about 1' long.

24. BRACHYELYTRUM, Beauv. (PI. 8.)

Spikelets 1 -flowered, with a conspicuous filiform pedicel of an abortive sec-

ond flower about half its length, nearly terete, few, in a simple appressed ra-

cemed panicle. Lower glumes unequal, persistent, usually minute, or the

lower one almost obsolete. Flowering glume and palet chartaceo-herbaceous,

involute, enclosing the linear-oblong grain, somewhat equal, rough Avith scat-

tered short bristles, the first 5-nerved, extended into a long straight awn, the

palet 2-pointed ; the awn-like sterile pedicel partly lodged in the groove on its

back. Stamens 2 ; anthers and stigmas very long.— Perennial, with simple

culms (1-3° high) from creeping rootstocks, downy sheaths, broad and fiat

lanceolate pointed leaves, and spikelets \' long without the awn. ( Name com-

posed of jSpaxi's, short, and e\vTpov, husk, from the minute glumes.)

1. B. aristatum, Beauv. Rocky woods; common. June.— Var. En-

gelmAnni, Gray, is a western form, with the second glume awn-pointed,

nearly half the length of the flowering one.

25. HELEOCHLOA, Host. (PI. 7.)

Spikelets 1 -flowered, crowded in a dense spike or spike-like panicle. Lower

glumes persistent, membranaceous, acute, ciliate-cariuate, awnless ; flowering

glume similar, a little longer, and a little exceeding the palet. Stamens 3.—
Low cespitose annuals ; spike often scarcely exserted from the upper sheath.

(Name from e\os, a meadow, and x^<^«. grass.)

H. scikenoIdes, Host. Usually nearly prostrate and tufted ; leaves rather

rigid* tapering to a sharp point; spike oblong, thick, 7-20" long. (Crypsis

schoenoides. Lam.)— Waste places, N. J. to Del. (Nat. from Eu.)

26. PHLEUM, L. Cat's-tail Grass. (PI. 7.)

Spikelets 1-flowered, in a very dense cylindrical spike-like panicle. Lower

glumes persistent, membranaceous, folded-cariuate, sulitruncate, mucronate or

short-awned ; flowering glume hyaline, shorter, truncate. Stamens 3. Styles

distinct.— Perennials. (From 0Aewy, a Greek name for a kind of reed.)
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P. PKATENSE, L. (Timothy. Herd's-Grass in New Eng. and N. Y.)

Tall; apike long-ci/lhidrical. ; lower glumes ciliate on the back, tipped with a
short bristle. — Meadows, commonly cultivated for hay. (Nat. fruui Eu.)

1. P. alpinum, L. Low; spike ovate-oh/onr/ ; lower glumes strongly

ciliate on the back, tipped with a rough awn about their own length.— Alpine

tops of the White Mountains, N. H., and high northward. (Eu.)

27. AL OPE GURUS, L. Foxtail Grass. (PI. 7.)

Spikelets 1 -flowered, jointed on the pedicel. Lower glumes boat-shaped,

strongly compressed and keeled, nearly equal, united at base, equalling or ex-

ceeding the flowering glume, which is awned on the back below the middle

;

palet mostly wanting ! Stamens 3. Styles mostly united. Stigmas long and

feathered.— Clusters contracted into a cylindrical and soft dense spike
;
peren-

nial. (Name from d\wirr}^,/ox, and ovpd, tail, from the shape of the spike.)

A. PRATEN8IS, L. (Meadow Foxtail.) Culm upright, smooth (2° high)

;

the upper leaf much shorter than its inflated sheath ; spike stout, H - 2^ long

;

floicering glume e(pialling the acute lower glumes ; aim erserted more than half
its length, twisted.— Meadows and pastures, eastward. May. (Nat. from Eu.)

A. gexicltlAtus, L. (Floating F.) (PI. 7, fig. 1-4.) Culm ascending,
often bent at the lower joints ; upper leaf as long as its sheath ; spike slender,
1-2' long; flowering glume rather shorter than the obtuse lower glumes, the awn
from near its base and projecting from half to twice its length beyond it.— Moist
meadows, eastward. June- Aug. (Nat. from Eu.)

Var. aristulatus, Torr. The awn very slender and scarcely exserted.

(A. aristulatus, Michx.) — In water and wet places; common. June- Aug.

28. S P O R d B O LU S, R. Br. Drop-seed Grass. Rush-Grass.

(PI. 7.)

Spikelets small, 1- (rarely 2-) flowered, in an open or contracted or spiked

panicle. Lower glumes persistent, 1 - 3-nerved, not awned or pointed, the

lower smaller; flowering glume of the same texture as the lower ones

(membranaceo-chartaceous) and usually longer than they, naked, awnless and

mostly pointless, 1-nerved (rarely somewhat 3-nerved)
;
palet similar, 2-nerved.

Stamens chiefly 3. Stigmas simply feathery. Grain globular to ol)long or

cylindrical, deciduous, often very thin, containing the loose seed. — Culms

wiry or rigid. Leaves involute, the throat usually bearded, and sheaths often

enclosing the panicles. (Name from a-Tropd, seed, and fidWco, to cast forth.)

* Panicle contracted, often simple ; grain oval or oblong ; perennial, except n. 2.

1. S. asper, Kuuth. Culms tufted (2-4° high); lowest leaves very

long, rigid, rough on the edges, tapering to a long involute and thread-like

point, tlie upper short, involute ; sheaths partly or at first wholly enclosing

the contracted panicle; fower much longer than the unequal loirer glumes;

grain oval or oblong. (V'ilfa aspera, Beawr.) — Sandy fields and dry hills,

especially southward. Sept. — Spikelets 2-3" long. Flowering glume and

palet rough above, smooth or hairy below, the palet tapering upward, acute,

and one half to twice longer than the glume, or else obtuse and equalled or

even consideraljly exceeded by the glume

!

2. S. vaginaeflbrus, Vasey. (PI. 7, fig. 4, 5.) Culms slender (6-12'

high), ascending; leaves involute-awl-shaped (1-4' long); panicles simple

and spiked, the lateral and often the terminal concealed in the sheaths ; Jiower^
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ing glume and palet somewhat equal, acute, about the length of the nearhj equal

lower glumes, only ^ longer than the oval grain. (Vilfa vagiuaeflora, Torr.)

— Barren and sandy dry fields ; common, especially southward. Sept.

3. S- cuspidatus, Torr. Erect culms and appressed leaves more slen-

der than in the preceding; panicle exscrted, very simple and narrow; spike-

lets smaller, the lower glumes acuminate, little shorter than the cuspidate upper

one. (Vilfa cuspidata, Ton\)— Maine (on the St. John's Kiver, G. L. Good

ale) ; also Iowa, Minn., and common westAvard.

4. S. depauperatus, Vasey. Resembling n. 3, but the culms decum-

bent at base and matted, the leaves short and usually widely spreading, and

the lower glumes barely acute, not half the length of the upper one. — W.

Minn, to Kan., and southwestward.

5. S. Virginicus, Kunth. Culms tufted, slender (5-12' long), often

procumbent, branched ; leaves convolute, rigid
;
palets rather shorter than the

nearly equal acute glumes. (Vilfa Virginica, Beauv.) — Sandy seashore, Vir-

ginia {Ckujton) and southward.— Spikelets much smaller and more numerous

than in the others.

6. S. minor, Vasey. Culms tufted, very slender, geniculate and ascend-

ing, simple, 1° high; leaves short and narrow; peduncles little exserted from

the sheaths ; spikelets (1^-2" long) in a very narrow simple compressed pan-

icle (1-2' long), not crowded ; glumes and palet nearly equal, acute or some

what acuminate.— Va. to H C, Tenn. and Tex.

S. txDicus, R. Br. Culms stout, erect, 2-3° high; leaves elongated, at-

tenuate; panicle very narroAV, 6-18' long, the densely crowded spikelets i"
long.— On ballast, and naturalized southward. (From Trop. Am.)

* * Panicle pyramidal, open; glumes verji unequal; grain globose, utricular

f

perennials.

7. S. jlinceTlS, Kunth. Leaves involute, narrow, rigid, the lowest elon-

gated; culm (1-2° high) naked above, bearing a narrow loose panicle;

empty glumes ovate, rather obtuse, the lower one half as long as, the upper

equalling, the nearlj/ equal flowering glume and palet.— Dry soil, Penn. to

Wise, and Minn., and (chiefly) south to Fla. Aug.— Spikelets 1-2" long,

shining.

8. S. heterolepis, Gray. Leaves involute-thread-form, rigid, the lowest as

long as the culm (1-2°) which is naked above; panicle very loose; empty

glumes very unequal; the lower awl-shaped (or bristle-pointed from a broad

base) and somewhat shorter, the upper ovate-oblong and taper-pointed and longer,

than the equal flowering glume and palet.— Dry soil. Conn, and N. Y. to Minn.,

Keb., and Mo. Aug.— Plant exhaling an unpleasant scent (SuUivant), stouter

than the last, the spikelets thrice larger. Utricle 1" in diameter, shining,

thick and coriaceous

!

9. S. cryptandrus, Gray. (PI. 7, fig. l -3.) Culm 2-3° high ; leaves

fat, pale (2" wide) ; the pyramidal lead-colored 7>a??/c/e blastingfrom the up-

per sheath which usually encloses its base, its spreading branches hairy in the

axils; spikelets 1" long; upper empty glume lanceolate, rather acute, ticice the

length of the lower one, as long as the nearly equal flowering glume and palet;

sheaths strongly bearded at the throat,— Sandy shores, coast of New Eng.

and of the Great Lakes, Minn, to Kan., and westward. Aug., Sept.
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10. S. airoldes, Torr. Culm tufted, often stout, erect, |-3° higli,

leaves strongly revolute and attenuate, rather rigid
;
panicle open and diffuse,

broadly pyramidal, glabrous; spikelets solitary on slender pedicels, 1" long;

lower glumes unequal, rather obtuse. — Neb. to Tex., and westward.

S. asperif6lius, Thurb., a similar but smaller species, with thinner and
shorter leaves very rough on the margin, the inflorescence scabrous, and spike-

lets smaller, with the glumes nearly equal, is very common westward, and prob-

ably occurs within our limits— as also S. coxfuscs, Vasey (8. ramulosus of

authors, not Kunth), a low slender annual, with very short culms and a deli-

cate diffuse panicle, the very small spikelets {^" long) on filiform-clavate

pedicels.

* * * Empty glumes almost equal ; panicle racemose-elongated, open, the pedi-

cels capillari) ; sheaths naked at the throat ; spikelets not unfrequently two-

Jlowered ; perennial.

11. S. COmpressus, Kunth. Very smooth, leafi/ to the top ; culms tufted,

stout, verij Jiat ; sheaths flattened, much longer than the internodes ; leaves

erect, narrow, conduplicate-channelled ; empty glumes acutish, about one third

shorter than the obtuse flowering one.— Bogs, on Long Island and in the

pine-barrens of N. J. Sept.— Forming strong tussocks, 1-2° high. Panicle

8-12' long ; spikelets V long, purplish.

12. S. serotinus, Gray. Smooth; culms very slender, flattish (8-15'

\ag\\), few-leaved ; leaves very slender, channelled; panicle soon much exserted,

the diffuse capillary branches scattered
;
glumes ovate, obtuse, about half the

length of the flower.— Sandy wet places, Maine to N. J. and Mich. Sept,—
A very delicate grass ; the spikelets half a line long.

29. AGROSTIS, L. Bent-Grass. (PI. 7.)

Spikelets 1 -flowered, in an open panicle. Empty glumes somewhat equal,

or the lower rather longer, usually longer than the flowering one, pointless.

Flowering glume and palet very thin, pointless, naked ; the first 3 - 5-nerved,

frequently awned on the back ; the palet often minute or none. Stamens

chiefly 3. Grain (caryopsis) free.— Culms usually tufted, slender ; root com-

monly perennial. (Name from aypos, afield, the place of growth.)

§ 1. AGROSTIS proper. Palet manifest, hut shorter than the glume.

A. Alba, L. (Fiorin or White Bent-Grass.) Eootstocks creeping
or stoloniferous ; culms 1-2° high, often decumbent at base; leaves short,

flat, the ligule long and acute
;
panicle contracted after flowering, greenishj

purplish or brownish, the branches slightly rough ; flowering glume nearly
equalling the empty ones, 3-nerved, rarely short-awned, the palet about half as

long,— Meadows and fields, a valuable grass ; naturalized from Eu. and cul-

tivated, and perhaps native north and westward.
Var. VULGARIS, Thurb. (Red Top. Herd's-Grass of Penn., etc.) (PI. 7,

fig. 1, 2.) Panicle more or less spreading after flowering; ligule short and
truncate. (A. vulgaris, With.) — Low meadows and pastures; nat. from Eu.
and cultivated, also perhaps indigenous.

1. A. arachnoides, Ell. Culms (1° high) and leaves very slender;

panicle open, weak and drooping; glumes nearly equal, ronghish on the keel

and margins, the flowering glume shorter, with 2 minute bristles at the trun-

cate apex and a long exceedingly delicate a^vn on the back above the middle

,

palet minute.— Mo. to Ky., Tenn., and S. Car.
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2. A. exar^ta, Trin. Culms erect, 1-2° high; leaves mostly erect;

pauicle narrow, crowded, greeuish, the rays mostly flower-bearing to the base

;

spikelets H -2" long; glumes nearly equal, acute, the flowering ones shorter,

sometimes awned above the middle.— Wise. {Vasei/) to Sask., and far

westward.

§ 2. TRICHODIUM. Palet abortive, minute, or none,

3. A. elata, Trin. Culms firm or stout (2 - 3° high) ; leaves flat (1 -
2''

wide) ; upper ligules elongated (2-3" long) ; spikelets crowded on the branchec

of the spreading panicle above the middle (\^" long) ; flowering glume awnless,

slightly shorter than the rather unequal lower ones; the palet wanting.

—

Swamps, X. J. and southward. Oct.

4. A. per6nnans, Tuckerm. (Thix-Grass.) Culms slender, erect from

a decumbent base (1 - 2° high) ; leaves flat (the upper 4- 6' long, 1-2" wide)

;

panicle at length diffusely spreading, pale green ; the branches short, divided

and floiver-bearing from or below the middle ; flowering glume awnless (rarely

short-awned), shorter than the unequal lower ones ; the palet minute or ob-

solete.— Damp shaded places. July, Aug. — Spikelets, etc., as in n. 5, into

which it seems to vary.

5. A. seabra, Willd. (Hair-Grass.) (PI. 7, fig. 3.) Culms very slen-

der, erect (1-2° high) ; leaves short and narrow, the lower soon involute (the

upper 1-3' long, less than V wide)
;
panicle very loose and divergent, pur-

plish, the long capillary branches flower-bearing at and near the apex; flowering

glume awnless or occasionally short-awned on the back, shorter than the rather

unequal very acute empty ones ; the palet minute or obsolete ; root biennial ?

— Exsiccated places ; common. June - Aug. — Remarkable for the long and

divergent capillary branches of the extremely loose panicle ; these are whorled,

rough with very minute bristles (under a lens), as also the keel of the glumes.

Spikelets 1" long. A dwarf mountain form occurs, growing in tufts in hol-

lows of rocks, etc. — A variety (?) from about the White Mountains, etc. (var.

montana, Tackerm.), has a more or less exserted awn.

6. A. canina, L. (Brown Bext-Grass.) Culms 8' -2° high; root

leaves involute-bristle-form, those of the culm flat and broader
;
panicle loose

;

lower glumes slightly unequal, ovate-lanceolate, very acute, the flowering one

exsertly awned on the back at or below the middle ; spikelets brownish or pur-

plish, rarely pale or greenish (1 - 1^" long).— Meadows, sparingly naturalized

eastward. A mountain form with shorter and more spreading panicle (A.

Pickeringii & A. concinna, Tuckerm., A. canina, var. alpina, Oakes, &, Ed. 2,

and essentially A. rubra, L. ex WahL, and A. borealis, Hartm.) is indigenous

•n mountain-tops, Maine to N. Y. ; also an ampler form in the Alleghanies of

Penn. and southward (A. rupe'stris. Chapman, etc.). July -Aug. (Eu.)

30. P O LYP 6 G O N, Desf. Beard-Grass. (PI. 8.)

Spikelets 1 -flowered, in a contracted, mostly spike-like panicle. Empty
glumes nearly equal, long-awned, much longer than the membranaceous
flowering one which is commonly short-awned below the apex. Stamens 3.

Grain free. (Name composed of ttoXv, much, and ircoycov, beard.)

P. MoxsPELiExsis, Desf. Panicle interrupted ; lower glumes oblong, the

awn from a notch at the summit, the flowering one also awned ; root annual.
— Isles of Shoals {Robbins), ballast heaps, and southward. (Nat. from Eu.)
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31. CINNA, L. Wood Reed-Grass. (PI. 8.)

Spikelets l-fiowered, much flattened, crowded in an open flaccid panicle.

Empty glumes persistent, lanceolate, acute, strongly keeled, rough-serrulato

on the keel ; the iower rather smaller, the upper a little exceeding the flower,

which is manifestly stalked, smooth and naked ; flowering glume much like

the lower, longer than the palet, usually short-awned or mucronate on the

back below the. pointless apex, iitamen one, opposite the 1-nerved palet I

Grain linear-oblong, free. — A perennial, rather sweet-scented grass, with

simple and upright somewhat reed-like culms (2-7° high), bearing an

ample compound terminal panicle, its branches in fours or fiives ; the broadjy

linear-lanceolate flat leaves (4-6" wide) with conspicuous ligules. Spikelets

green, often purplish-tinged. (From Kivpa, a name in Dioscorides for a kind

of grass.)

1. C. arundinacea, L. (PI. 8, fig. l, 2.) Panicle 6 -15' long, rather

detise, the branches and pedicels spreading in flower, afterward erect ; spike-

lets 2|- 3" long ; awn of the glume either obsolete or manifest.— Moist woods

and shaded swamps ; rather common. July, Aug.

2- C. p^ndula, Trin. Panicle loose and more slender, the branches nearly

capillary and drooping in flower
;
pedicels very rough

;
glumes thinner, the

lower less unequal; spikelets 1^-2" long; palet obtuse. (C. arundinacea,

var. pendula. Gray.) — Deep damp woods, N. New Eng. to Lake Superior and

northward, and on mountains southward. (Eu.)

32. A P E R A, Adans.

With the characters of Agrostis ; distinguished by the presence of a second

rudimentary flower in the form of a short bristle, and by the 2-toothed palet

little shorter than the flowering bifid glume, which is dorsally awned.— A
rather late annual, with narrow flat leaves, and a contracted or spreading pan-

icle with numerous filiform branches and very numerous small shining spike-

lets. (Name from ainjpos, unmaimed ; application obscure.)

A. spiCA-vENTi, Beauv. Spikelets ^- 1'' long.— Sparingly naturalized

(Nat. from Eu.)

33. CALAMAGROSTIS, Adans. Reed Bent-G. (PI. 8.)

Spikelets 1-flowered, and (in our species) often with a pedicel or rudiment

of a second abortive flower (rarely 2-flowered), in an open or spiked panicle.

Lower glumes mostly membranaceous, keeled or boat-shaped, often acute,

commonly nearly equal, and exceeding the flower, which bears at the base

copious white bristly hairs ; flowering glume thin, bearing a slender awn on

"/he back or below the tip, or sometimes awnless ; the palet mostly shorter.

Stamens 3. Grain free.— Perennials, with running rootstocks, and mostly

tall and simple rigid culms. (Name compounded of /caAa/tos, a reed, and

ayp6(Tris, a grass.)

§ 1. DEYEUXIA. Rudiment ofa second flower present in theform of a plu-

mose or hairy small pedicel behind the palet [very rarely more developed and

having a glume or even stamens)
;
glumes membranaceous, or the flowering

one thin and delicate, the latter 3 - b-nerved and awn-bearing.

« Panicle loose and open, even after flowering ; the mostly purple-tinrjed or lead-

colored strigose-scabrous glumes not closing in fruit ; copious hairs of the
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rhachis about equaUing the Jioioering glume, not surpassed by those of the

rudiment; awn delicate, straight.

1. C. Canadensis, Beauv. (Blue-Joint Grass.) (PL 8, fig. 1, 2.)

Culm tall (3 - 5° high) ; leaves flat when fresh, glaucouSi^ panicle oblong

;

glumes ovate-lanceolate, acute, 1^- \^" long; awn from near the middle of the

upper glume, not exceeding and scarcely stouter than the basal hairs. (Dey-

euxia Canadensis, Hook.f.) — Wet grounds; common northward. July.

2. C. LangsdorflB-i, Trin. Spikeletslarger, 2^-3"long; ^/t/7?iesZa?2cec

late or oblong-lanceolate and gradually taper-pointed ; aAvn stouter ; otherwise

like the preceding. (Deyeuxia LangsdorflSi, Kunth.)— Mountains of N. New
Eng., L. Superior, and northward. (Eu.)

* * Panicle strict, its short branches oppressed or erect after flowering, and the

glumes mostly closed ; fowering glume less delicate, rougJiisJt, sometimes ofas

firm texture as the lower ; awn stouter.

t- Leaves narrow, inclined to be involute ; awn straight.

3. C. strieta, Trin. Panicle glomerate and lobed, strict, 2-4' long;

glumes l-|--2" long, ovate-oblong, not acuminate; hairs scarcely or little

shorter than the flower, and as long as those of the rudiment ; awn from the

middle of the thin flowering glume or lower, and barely exceeding it. (Dey-

euxia neglecta, Kunth 1) — Mountains of X. New Eng., Lake Superior, and

north and westward. (Eu.)

4. C. Lapponica, Trin. Culm and rootstocks stouter than in C. strieta,

the narrow panicle less deuse, and purplish spikelets larger; glumes fully 2"

long, tapering to a point ; awtf from much below the middle of the glume^

stout. (Deyeuxia Lapponica, Kuntli.)— Isle Royale, Lake Superior, to Lab.,

north and westward. Aug. (Eu.)

H- -t- Leaves broader, fiat ; awn stouter, bent, divergent, or twisted when dry.

5. C. COnfinis, Nutt. Tall
;
panicle elongated (4-6'), its rather slender

branches spreading at fowering-time, afterward appressed
;
glumes lance-

oblong, very aotlte, 2" long, pale; hairs of the fower copious, equal, slightly or

one third shorter than the thin flowering glume and than those of the rudi-

ment ; awn borne much below the middle of the glume, somewhat surpassing-

it
;
grain glabrous. (Deyeuxia confinis, Kunth.)— Swamps, N. and W. New

York (especially Penn Yan, Sartwell) and Penn. ; Minn., and westward. July.

6. C. Nuttalliana, Steud. C\\\m stout {^-^"^ high); panicle contracted

and spike-like ; glumes lanceolate and tapering into slender awl-shaped tips,

S" long; hairs on the lower side scanty and barely half the length of the firm

2nd keeled fowering glume, on the other side longer and equalling the copious

iuft on the summit of the rudiment ; awn borne half-way between the middle

and the tapering tip of the glume, stout, not twisted
;
grain bearded at the top.

(Deyeuxia Nuttalliana, Vasey.) — Moist groimds, E. New Eng. to Penn., Va.,

and southward. Aug.

7. C. Porteri, Gray. Culm slender (2 - 4° high) ; a woolly-bearded ring

at the junction of the broadly linear leaves with the sheath
;
panicle long and

narrow, with the branches appressed
;
glumes lanceolate, acute, pale, 2 - 2^'"'

long; hairs of the flower and of the short rudiment scanty, and both reaching

about to the middle of the flower behind the palet, but very short or none at the
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base of the Jirm-membranaceous Jlowerinc) glume, which bears near its base a

(icisted aim of its own length. (Deyeuxia Porteri, Vasei/.) — Dry woods,

Pulpit Rocks and vicinity, Huntingdon Co., Penn., Prof. T. C. Porter.

8. C. Pickeringii, Gray. Culm l - 1|° high ; leaves sJiort ; panicle py-

ramidal, ^uv^\\&\\; glumes ovate-oblong, bluntish or bluntly pointed (l-J-2"

long) ; hairs both of the flower and of the rudiment very short and scanty, one

fourth or fifth the length of the flower, none behind the obtuse flowering glumCj

which bears between its middle and base a short stout (straight; or bent, not

iwisted) awn. (Deyeuxia Pickeringii, Vasey.) — White Mts., in the alpine

region of Mt. Washington, and a more luxuriant form with smaller spikelets

at Echo Lake, Franconia; Andover, Mass. {J. Robinson) ; Cape Breton.

§ 2. CALAMOVILFA. Rudiment of second flower wanting ; glumes and

palet rather chartaceous, compressed-keeled ; flowering glume \-nerved, en-

tirely awnless ; palet strongly 2-keeled ; panicle at length open and loose.

9. C. brevipilis, Gray. Branches of the diffuse pyramidal panicle cap-

illary (purplish); empty glumes ovate, mucronate; the upper slightly, the

lower nearly one half shorter than the flowering glume and palet, which are

more than twice the length of the hairs and bristly-bearded along the keels.

(Ammophila brevipilis, Benth.) — Sandy swamps, pine-barrens of N. J.; rare.

Sept.— Culm 2-4° high ; leaves nearly flat ; spikelets 2^' long.

10. C. longifolia, Hook. Culm (1-4° high) stout, from thick running

rootstocks; leaves rigid, elongated, involute above and tapering into a long

thread-like point
;
panicle at first close, becoming open and pyramidal, the

branches smooth
;
glumes lanceolate, the upper as long as tlie flower, the lower

^ shorter; the copicus hairs more than half the length of the nakedflower. (Am-

mophila longifolia, Betith.) — Sands, along the upper Great Lakes, from 111.

and Mich, to the Dakotas, Kan., and westward. Aug.— Spikelets 2|-3" long.

34. AMMdPHILA, Host. (PI. 15.)

Spikelets large, in a contracted spike-like panicle, l-flowered, with a pedicei-

like rudiment of a second flower (plumose above), the flower hairy-tufted at

base. Empty glumes scarious-cliartaceous, lanceolate, compressed-keeled,

nearly equal ; flowering glume and palet similar, a little shorter, the glume

.5-nerved, slightly mucronate or obscurely awned near the tip, the palet 2-

keeled. — A coarse perennial maritime species, with running rootstocks.

(Name from aixfjLos, sand, and <piKi(a, to love.)

1. A. arundin^eea, Host. (Sea Sand-Reed.) Culm stout and rigid

(2 - 3° high) from firm running rootstocks ; leaves long, soon involute
;
panicle

2ontracted into a dense cylindrical spike (5 - 9' long) ; spikelets 5 - 6'' long

;

hairs only one third of the length of the flower. (Calamagrostis areuaria,

Roth.) — Sandy beaches, N. J. to Maine and northward, and on the Great

Lakes. Aug. (Eu.)

35. ARRHENATHERUM, Beauv. Oat-Grass. (PI. 12.)

Spikelets open-panicled, 2-flowered, with the rudiment of a third flower; the

middle flower perfect, its glume barely bristle-pointed from near the tip ; the

lowest flower staminate only, bearing a long bent awn lielow the middle of

the back (whence the name, from app-qv, masculine, and a.QT]p, awn)

;

— other
wise as in Avena, of v/hich it is only a peculiar modification
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A. avenXceum, Beauv. Root perennial; culm 2-4° high; leaves broad
flat; panicle elongated; glumes scarious, very unequal.— Meadows and lots;

absurdly called Grass of the Andes. May -July. (Nat from Eu.)

36. HOLCUS, L. (partly). Meadow Soft-Grass. (PI. 12.)

Spikelets crowded in an open panicle, 2-flo\vered ; the boat-shaped membra-
naceous glumes enclosing and much exceeding the remotish flowers. Lower
flower perfect, its papery or tliin-coriaceous glume awnless and pointless ; the

upper flower staminate,, otherwise similar, but bearing a stout bent awn below

the apex. Stamens 3. Styles plumose to the base. Grain free. (A name in

Plinv for a kind of grass, from 6\k6s, attractive, of obscure application.)

H. lanXtus, L. (Velvet-Grass.) Perennial, soft-downy and pale
;
pan-

icle oblong; upper empty glume mucronate-awned under the apex; awn of

the staminate flower curved.— Moist meadows. June. (Nat. from Eu.)

37. AIR A, L. Hair-Grass.

Spikelets very small, in an open diffu:3 panicle, of 2 perfect contiguous flow-

ers. Glumes thin-membranaceous, the two lower persistent, nearly equal, acute,

keeled ; the flowering ones obscurely nerved, acutely 2-cleft at the apex, bear-

ing a slender twisted awn below the middle. Stamens 3. Styles plumose to

the base. Grain oblong, adnate. — Low annuals, with short setaceous leaves

(An ancient Greek name for Darnel.)

A. CARYOPhyllea, L. Culms 5-10' high, bearing a veri/ diffuse panicle

of purplish and at length silvery scarious spikelets. — Dry fields, Nantucket

;

also Newcastle, Del., W. M. Canhy. (Nat. from Eu.)

A. PR^ECOX, L. Culms tufted, 3-4' high ; branches of the small and dense

panicle appressed ; awn from below the middle of the glume. — Sandy fields,

N. J. to Va. ; rare. (Nat. from Eu.)

38. DESCHAMPSIA, Beauv. (PI. 12.)

Spikelets small, panicled, of 2 perfect flowers and the hairy pedicel or rudi

ment of a thkd (rarely staminate) ; rhachis hairy. Empty glumes persistent,

membranaceous and shining, carinate, acute, nearly equal ; flowering glumes

toothed or erose-denticulate at the truncate summit, usuallv delicatelv 3-5-

nerved, with a slender twisted awn near or below the middle. Grain oblong,

free. — Root perennial. (Named for Ijoiseleuv-Deslongchajnps, a French bot-

anist.
)

* Empty glumes somewhat shorter than the powers.

1. D. flexudsa, Trin. (Common Hair-Grass.) (PI. 12, fig. 1-3.)

Culms slender, nearly naked (1-3° high) above the small tufts of involute

bristle-form root-leaves (1-6' long); branches of tlie small spreading panicle

capillary; awn longer than the palet, at length bent and twisted. (Aira flexuosa

L.) — Dry places ; common. June. (Eu.)

2. D. esespitdsa, Beauv. Culm tufted (2 -4° high); leaves fat, linear

;

panicle pyramidal or oblong (6' long) ; aum straight, barely equalling the glume.

(Aira csespitosa, L.) — Shores of lakes and streams; N. Eug. to Penn., Mich.,

and northward. June, July. (Eu.)

* * Empty glumes longer than the flowers, 2-2^' long.

3. D. atropurptirea, Scheele. Culms 8-15' high, weak; leaves flat,

/ather wide
;
panicle of few spreading branches ; awn stout, twice longer than

*he nerveless truncate ciliolate-denticulate glume.
(
A ira atropurpurea, Wahl.

)

— Alpine summits of N. H. and N. Y., to Lab. and northward. Aug. (Eu.)
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39. TRISETUM, Persoou. (PI. 12.)

Spikelets 2 - several-flowered, often in a contracted panicle ; the flowering

glume compressed-keeled, of about the same thin-membranaceous texture as

the empty glumes, bearing a bent or flexuous (rarely twisted) awn at or belou

the sharply 2-toothed or 2-pointed apex (whence the name, from ti-is, three,

and seta, a bristle) ; otherwise nearly as in Avena. Ours are perennials.

1. T. SUbspicatum, Beauv., var. moUe, Gray. (PI. 12, fig. 1, 2.)

Minutely soft-downy ; panicle dense, much contracted, 6\Ao\ig ov linear (2-3

long); glumes about the length of th: 2-3 smooth flowers; awn dorsal, di

verging, much exserted.— Mountains and rocky river-banks, N. New Eng. to

L. Superior, and northward. July.— About 1° high ; leaves flat, short. (Eu.)

2. T. palustre, Torr. Smooth ; panicle rather long and narrow (5' long),

loose, the branches capillar t/; spikelets flat (3" long); lower glumes shorter

than the two smooth lanceolate flowers ; the upper flower on a slightly hairy

joint of the rhachis, with a slender spreading or bent awn next the short 2-

pointed tip, the lower commonly awnless or only mucronate-pointed. — Low
grounds, southern N. Y. to 111., and southward. June.— Culm slender, 2-3°

high ; leaves flat, short ; spikelets yellowish-white, tinged with green.

40. AVENA, Tourn. Oat. (PI. 12.)

Spikelets 2 - many-flowered, panicled ; the flowers herbaceo-ehartaceous, or

becoming harder, of firmer texture than the large and mostly unequal empty

glumes ; the uppermost flower imperfect ; rhachis and base of the flower often

bearded. Flowering glume rounded on the back, mostly 5- U-nerved, bear-

ing a long usually bent or twisted awn on the back or between the two acute

teeth at the apex, proceeding from the mid-nerve only. Stamens 3. Grain

oblong-linear, grooved on one side, usually hairy at least at the top, free, but

invested by the palet. (The classical Latin name.)

* Spikelets large {V long) ; annual.

A. fAtua, L. Resembling the common oat {A. sativa), the few spikelets

in a loose panicle, mostly pendulous ; flowering glumes covered with long

brownish hairs and bearing a bent awn 1-2' long.— Wise, JVIinn. (Nat.

from Eu.)
* * Smallerflowered perennials.

1. A. striata, Michx. (PI. 12, fig. 1,2.) C/airows and s?/ioo//i through-

out, slender (1-2° high) ; leaves narrow; ligule short, truncate; panicle sim-

ple, loose; spikelets (6" long) on capillary pedicels, 3-6-flowered, much

exceeding the scarious-margined purple acute empty glumes; lower glume 1-,

upper ^-nerved ; rh chis smooth
; flowers short-bearded at base ; flowering glume

7-nerved, much longer than the ciliate-fringed palet (4" long), mostly shorter

than its soon bent or divergent awn, which rises just below the tapering very

sharply cuspidate 2-cleft tip.— Rocky, shaded hills, N. New Eng., N. Y,, and

northwestward. June.

2. A. Smithii, Porter. Taller (2|-4|° high), rather stout; leaves broadly

linear (3 - 6" wide) and taper-pointed, flat, and with the sheaths and culm re-

trorsely scabrous; ligule elongated, acute; panicle larger \6-12' long), the

few branches at length spreading; empty glumes slightly purplish, tlie lower

3-nerved, the upper 5-nerved, scabrous on the nerves ; rhachis minutely liispid,
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fiowers (3-5) naked at base; awn straight, \-^ the length of the 7-nerved

glume.— N. Mich, and Isle Eovale, L. Superior. April, May.

41. D AN T H bN I A, DC. Wild Oat-Grass. (PL 12.)

Flowering glume (oblong or ovate, rounded-cylindraceous, 7 - 9-nerved) bear-

ing between the sharp-pointed or awn-like teeth of the tip an awn usually com-

posed of the 3 middle nerves, which is flattish and spirally twisting at base

;

otherwise nearly as in Avena. Empty glumes longer than the imbricated

floAvers. Ours perennials, 1-2° high, with narrow and soon involute leaveSj

hairy sheaths bearded at the throat, and a small simple panicle or raceme of

about 7-flowered spikelets. (Xamed for Dantlioine, a French botanist.)

1. D. spicata, Beauv. (PI. 12, fig. 1-3.) Culms tufted, low.; leaves

short, very narrow; spikelets few, 3-5'' long, subspicate ; Jloicering glume

looselt/ hairy, its teeth short and pointless.— Dry and sterile or rocky soil.

2. D. sericea, Nutt. Culms taller and not tufted (1 - 3° high) , terete

;

leaves larger, at least the sheaths silky-villous ; spikelets more numerous and

panicled, 6-9" long; Jloicering glume very silky-villous, tipped with slender

awn-pointed teeth.— Dry or moist sandy soil, southern Mass., X. J., and south-

ward ; rare. June.

3. D. COmpressa, Aust. Culms slender, 2° high, somewhat compressed,

paler and subcaniculate on the narrower side ; leaves elongated, very narrow,

villous only at the summit of the sheath; spikelets 6-12, loosely panicled, 5"

long ; flowering glume loosely hairy or pubescent, the teeth very long-awned.

•— Dry banks ; Yt. (Pringle) ; E. Mass., N. Y., Penn., and mountains of N. C.

42. C YN O D O N, Richard. Bermuda or Scctch-Grass. (PI. 9.)

Spikelets 1 -flowered, with a mere naked short-pedicelled rudiment of a sec-

ond flower, imbricate-spiked on one side of a flattish rhachis ; the spikes usually
digitate at the naked summit of the flowering culms. Empty glumes keeled,

pointless, rather unequal ; flowering glume and palet pointless and awuless,

the glume larger, boat-shaped. Stamens 3.— Low diffusely branched and
extensively creeping perennials, with short flattish leaves. (Xame composed
of Kvwv, a dog, and oSovs, a tooth.)

C. Dactylox, Pers. Spikes 3-5; flowering glume smooth, longer than
the blunt rudiment.— Penn., and southward, where it is cultivated for pas-

turage. (Nat. from Eu.)

43. CTENIUM, Panzer. Toothache-Grass. (PI. 9.)

Spikelets densely imbricated in two rows on one side of the flat curved rlia

chis of the solitary terminal spike. Glumes persistent ; the lower (interior)

much smaller ; the other concave below, bearing a stout recurved awn, like a

horn, on the middle of the back. Elowers 4-6, all but one neutral ; the one

or two lower consisting of empty awned glumes, and the one or two uppermost

of empty awnless glumes ; the perfect flower intermediate, its glume membra-

naceous, awned or mucronate below the apex and densely ciliate toward the

base, 3-nerved. Stamens 3. Stigmas plumose. {^?^w\q kt^viov, a small comb,

from the pectinate appearance of the spike.)

1. C. AmericanTim, Spreng. Culm (3 -4° high from a perennial root)

simple, pubescent or roughish ; larger glume warty-glandular outside, con^

spicuously aAvned.— Wet pine-barrens, S. Va. and southward.— Taste verj

pungent.
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44. GYMNOPOGON, Beauv. (PI. 9.)

Spikelets of one perfect flower, aud the rudiment of a second (consisting of

an awn-like petlicel mostly bearing a naked bristle), sessile and remotely alter-

nate on long filiform rays or spikes, which form a crowded naked raceme.

Glumes lance-awl-shaped, keeled, almost equal, rather longer than the mem-
branaceous flowering glume, which is cylindrical-involute, with the midrib

produced from just below the 2-cleft apex into a straight and slender bristle

like awn
;
palet nearly as long, with the abortive rudiment at its base. Sta-

mens 3. Stigmas pencil-form, purple.— Root perennial. Leaves short and

flat, thickish, 1-3' long. (Name composed of yv/iivos, naked, and iruywv, a

heard, alluding to the reduction of the abortive flower to a bare awn.)

1. G. racemosus, Beauv. (PI. 9, fig. 1, 2.) Culms clustered from a

short rootstock (1° higli), wiry, leafy; leaves oblong-lanceolate; spikes flower-

hearing to the base (5-8' long), soon divergent; awn of the abortive flower

shorter than its stalk, equalling the pointed glumes, not more than half the

length of the awn of the fertile flower.— Sandy pine-barrens, N. J. to Va., and

southward Aug., Sept.

2. G. brevif61ius, Trin. Filiform spikes long-peduncled, i. e, flower-

hearing only above the middle ; flowering glume ciliate near the base, short-

awned ; arvn of the abortive flower obsolete or minute; glumes acute.— Sussex

Co., Del., and southward.

45. SCHEDONNARDUS, Steud. (PI. 11.)

Spikelets small, acuminate, 1 -flowered, appressed-sessile and scattered along

one side of the slender rhachis of the distant sessile and divaricately spreading

spikes. Empt}- glumes persistent, narrow, acuminate, more or less unequal,

the longer usually a little shorter than the rather rigid acuminate flowering

one. Stamens 3. Styles distinct. Grain linear.— A low slender annual,

branching from the base, with short narrow leaves. (Name from o-xeSoj/, near,

and Nardas, from its resemblance to that genus.)

1. S. Texanus, Steud. Stem (6-20' long) naked and curved above,

bearing 3-9 racemosely disposed thread-like and triangular spikes 1-3' long;

spikelets H" long. (Lepturus paniculatus, Nutt.) — Open grounds and salt-

licks, 111. to Mont., Col., and Tex. Aug.

46. BOUTELOIJA, Lagasca. MusKfx-GRAss. (PI. 9.)

Spikelets crowded and closely sessile in 2 rows on one side of a flattened

rhachis, comprising one perfect flower below and one or more sterile (mostly

neutral) or rudimentary flowers. Glumes convex-keeled, tlie lower one shortero

Perfect flower with the 3-nerved glume 3-toothed or cleft at the apex, the 1-

nerved palet 2-toothed ; the teeth, at least of the former, pointed or subulate-

awned. Stamens 3 ; anthers orange-colored or red.— Rudimentary flowers

mostly 1-3-awned. Spikes solitary, racemed or spiked; the rhachis some-

what extended beyond the spikelets. (Named for Claudius Boutelou, a Span-

ish writer upon floriculture and agriculture.)

§ 1. CHONDROSIUM. Spikes pectinate, of very man]] spikelets, oblong or

linear, verij dense, solitary and terminal or few in a raceme; sterile flower

i

\—S on a short pedicel, neutral, consisting ofll—S scales and awns.
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1. B. OligOStaehya, Torr. Glabrous, perennial (6-12' high); leaves

verij narrow ; spikes 1 - 5, the rhachis glabrous; glumes all sparinglij soji-hairt/,

the lobes awl-pointed; sterile floiver copiously villous-tufled at the summit of

the naked perlioel, its 3 awns e(iualling the larger glume. — N. W. Wise, to

N. Dak., and south to Tex. and Mex. — Glumes obscurely if at all papillose

along the keel, the middle lobe of the flowering one 2-cleft at the tip. Sterile

Howers often 2, the second mostly a large avvnless scale, becoming hood-iike

and coriaceous.

2. B. hirstlta, Lag. Tufted (8-20' high), perennial; leaves flat, lance

linear, papillose-hairy or glabrous ; spikes 1 -4 ; upper emptij glume hispid with

strong bristles //'Orti dark warty glands; flowering glume j)uhescent, 3-cleft into

awl-pointed lobes ; sterile flower and its pedicel glabrous, the 3 awns longer than

the glumes and fertile flower. — Sandy plains, 111., Wise, Minn., and south

westward to Mex.

§ 2. ATHEROPOGON. Spikes shoH, numerous m a long and virgate one

sided spike or raceme, spreading or reflexed, each offew (4-12) spikelets

;

sterile floivers neutral, rudimentary.

3. B, racemosa, Lag. (PI. 9, fig. l, 2.) Culms tufted from perennial

rootstocks (1 -3° high) ; sheaths often hairy; leaves narrow; spikes Y or less

in length, nearly sessile, 20 - 60 in number in a loose general spike (8-15'

long) ; floAvers scabrous
;
glume of the fertile with 3 short awd-pointed teeth

;

sterile flower reduced to a single small aw^n, or mostly to 3 awns shorter than

the fertile flower, and I or 2 small or minute scales. (B. curtipendula, Gray.)

— Dry hills and plains, southern X. Y. to Minn., and south to Tex. and Mex.

July - Sept.— Passes by transitions into var. arist6sa, with spikes shorter

;

sterile flower of a large saccate glume, aw^ned at the 2-cleft tip and from the

lateral nerves, the middle awn exserted, and with a rudiment of a palet.— 111.

(Geyer), and southward.

47. ELEUSINE, Gaertn. Crab-Grass. Yard-Grass. (PI. 9.)

Spikelets 2 - 6-floAvered, wuth a terminal imperfect flow^er or naked rudi-

ment, closely imbricate-spiked on one side of a flattish rhachis ; the spikes

digitate. Glumes membranaceous, shorter than the floAvers; flowering glume
and palet awnless, the glume ovate, keeled, larger than the palet. Stamens 3.

Pericarp (utricle) containing a loose wrinkled seed.— Low^ annuals, with flat

leaves, and flowers much as in Poa. (Name from 'E\ev(T^u, the town Avhere

Ceres, the goddess of liarvests, was worshipped.)

E. Indica, Gaertn. (Dog's-tail or Wire Grass.) (PI. 9, fig. 1 - 6.)

Culms ascending, flattened; spikes 2-5 (about 2' long, greenish); glumes
oointless; terminal flower a mere rudiment.— Yards, etc., chiefly southward.
(Nat. from Ind. ?)

E. JEgyptiaca, Pers. (PI. 9, fig. 1 -4, as Dactyloctenium.) Culms often

creeping at base ; leaves ciliate at base ; spikes 4- 5 ; lower glume awned and
the flowering one pointed. (Dactyloctenium ^gyptiacum, Willd.)— Culti-

vated fields and yards, Va., 111., and southward. (Adv. from Afr. 1

)

48. LEPTOCHLOA, Beauv. (PI. 15.)

Spikelets 3 - many-flowered (the uppermost flower imperfect), loosely spiked

on one side of a long filiform rhachis ; the spikes racemed. Glumes men[^-

branaceous, keeled, rarely awned, nearly equal; flowering glume 3 -nerved
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sometimes simply awued, larger than the palet. Stamens 2 or 3. Seed

closely enclosed.— Ours annuals. Leaves flat. (Name composed of Aeirros,

slender, and x^<^«> grass, from the long attenuated spikes.)

1. L. mucron^ta, Kunth. Sheaths hairy; spikes numerous (20-40,

2-4' in length), in a long panicle-like raceme ; spikelets small
;
glumes more

or less mucronate, nearly equalling or exceeding the 3-4 awnless flowers.—
Fields, Va. to 111., Mo., and southward. Aug.

49. BUCHLOE, Engelm. Buffalo Grass. (PI. 15.)

Spikelets dioecious (rarely monoecious), very unlike; the staminate 2-S
lowered, sessile in 2 rows in short 1 -sided spikes, the empty glumes blunt,

1 -nerved, very unequal, the flowering larger, 3-uerved, a little exceeding the

2-nerved palet ; fertile spikelets 1-flowered, in a contracted, capitate, 1-sided

spike, the large outer glumes indurated, 3-fid at the apex, united at base and

resembling an involucre, the inner (lower) much smaller and membranaceous,

or in the lowest spikelet resembling the outer ; flowering glume narrow, hya-

line, bifid or nearly entire, enclosing the 2-nerved palet. Styles distinct.

Grain ovate, free.—A perennial, creeping or stoloniferous, with narrow flat

leaves; staminate spikes (2-3) in a pedunculate spike, the pistillate pair ses-

sile in the broad sheaths of the upper leaves. (Name a contraction of Buba-

lochloe, from 0ovfiaXos, buffalo, and x^^V, grass.)

1. B. dactyloides, Engelm. Low (3-8' high) and broadly tufted;

sterile spikes 3 - 6" long, the fertile heads 3'' long.— Plains of the Sask. to

Minn., Kan., and Tex. One of the most valuable grasses of the plains.

50. TRIODIA, R.Br. (PI. lo.)

Spikelets 3 - 12-flowered, somewhat terete, the rhachis with bearded joints;

terminal flower abortive. Empty glumes unequal ; flowering glumes mem-
branaceous or somewhat chartaceous, much larger than the 2-toothed palet,

convex, 2 - 3-toothed or cleft at the apex, conspicuously hairy-bearded or vil-

lous on the 3 strong nerves, of which the lateral are marginal or nearly so

and usually excurrent, as is the mid-nerve especially, into a short cusp or awn.

Stamens 3. Stigmas dark purple, plumose. Grain oblong, nearly giblwus.—
Leaves taper-pointed; sheaths bearded at the throat. Panicle simple or com-

pound ; the spikelets often racemose, purplish. (Name from rpi-, three, and
oSovs, a tooth, alluding to the flowering glume.)

§ 1. TRIODIA proper. Glumes shorter than the crowded flowers, the flowering

one 3-cuspidate bi/ the projection of the nerves, and usually with intermediate

membranaceous teeth; palet naked.

1. T. Cliprea, Jacq. (Tall Red-top.) Perennial; culm upright (3-5°

high), very smooth, as are the flat leaves; panicle large and compound, the

rigid capillary branches spreading, naked below; spikelets very numerous,

5-7-flowered, shining, purple (4" long); the flowering glumes hairy toward

the base, their points almost equal, scarcely exceeding the intermediate teeth,

thus appearing 5-toothed. (Tricuspis seslerioides, Torr.) — Dry or sandy

fields, southern N. Y. to Mo., and southward. Aug. — A showy grass, with

the spreading panicle sometimes 1° wide.
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§2. TRIPLASIS. Glumes muck shorter than the somewhat remote flowers ^

flowering glume and palet strongly fringe-bearded, the glume 2-cleft at the

summit, its mid-nerve produced into an awn between the truncate or awn-

pointed divisions.

2. T. purpurea, Hack. (Sand-Grass.) Culms many in a tuft from

the same annual root, ascending (6-12' high), with numerous bearded joints;

leaves involute-awl shaped, mostly short
;
panicles very simple, bearing few

2-5-flowered spikelets, the terminal one usually exserted, the axillary ones

included in the commonly hairy sheaths ; awn much shorter than the glume,

seldom exceeding its eroded-truncate or obtuse lateral lobes. (Tricuspis pur-

purea, Graij.) — In sand, Mass. to Va. along the coast, and southward; also

L. Erie, near Buffalo, and 111. Aug., Sept.— Plant acid to the taste.

51. DIPLACHNE, Beauv. (PI. 9.)

Spikelets several-flowered, narrow, erect and scattered along the slender

rhachis of the long spicate spikes ; flowers all perfect or the uppermost stami-

nate. Empty glumes membranaceous, carinate, acute, unequal; flowering

glume slightly longer, 1 - 3-nerved, 2-toothed, and mucronate or shortly awned

between the teeth. Stamens 3. Styles distinct. Grain free.— Coarse grasses,

with narrow flat leaves, and several or many slender spikes sessile upon an

elongated peduncle. (Name from Snr\dos, double, and ax^r], in the sense of

chafl^, with reference to the 2-lobed glume.)

1. D. fascicularis, Beauv. Smooth; leaves longer than the genie alate-

decumljent and branching culms, the upper sheathing the base of the panicle-

like spike, which is composed of many strict spikes (3 -5' long); spikelets

slightly pedicelled, 7- 11-flowered, much longer than the lanceolate glumes;

lowers hairy-margined toward the base, the glume with 2 small lateral teeth

and a short awn in the cleft of the apex. (Leptochloa fascicularis. Gray.)—
Brackish meadows, from R. I. southward along the coast, and from lU. south-

ward on the Mississippi. Aug. - Sept.

52. PHRAGMITES, Trim Reed. (PI. 11.)

Spikelets 3 - 7-flowered ; the flowers rather distant, silky-villous at base, and

with a conspicuous silky-bearded rhachis, all perfect and 3-androus, except

the lowest, which is either neutral or with 1-3 stamens, and naked. Glumes

membranaceous, shorter than the flowers, lanceolate, keeled, sharp-pointed;,

very unequal ; flowering glume and palet membranaceous, slender, the glume

aarrowly awl-shaped, thrice the length of the palet. Squamulse 2, large.

Styles long. Grain free.— Tall and stout perennials, with long running root-

stocks, numerous broad leaves, and a large terminal panicle. {^payjuLlres,

flowing in hedges, which this aquatic grass does not.)

1. P. communis, Trin. Panicle loose, nodding ; spikelets 3 - 5-flowered

;

flowers equalling the beard.— Edges of ponds. Sept.— Looks like Broom-

Corn at a distance, 5-12° high ; leaves 2' wide. (Eu.)

53. ARTJNDO, L.

Flowers all perfect ; flowering glume bifid, short-awned oetween the teetb
Otherwise as Phragmites. (The Latin name of the species.)
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A. D6nax, L. Very tall (10 - 18°) ; spikelets 3 - 4-flowered.— Closely re-

sembliug riiragmites commuuis. Cultivated for ornanieut, and naturalized

in Bedford Co., Va. {A. H. Curtiss.) (Nat. from Eu.)

54. MUNROA, Terr. (PL 15.)

Spikelets usually 3-flowered, few (2 - 4) and nearly sessile in the axils of

floral leaves ; flowers perfect, or the uppermost abortive. Empty glumes

lanceolate, acute, hyaline and 1-nerved; flowering glumes larger, 3-nerved.

rather rigid, the mid-nerve stout, excurrent, the lateral ones scarcely so. -^

Low. or prostrate many-stemmed annuals, fasciculately branched, with crowded

short flat rigid or pungent leaves, the short sheaths strongly striate. (Named

for the English agrostologist, Maj.-Gen. William Munro.)

1. M. squarrosa, Torr. Glaucous, somewhat pubescent and villous at

the nodes or glabrous ; leaves 3-12'' long. — Dry plains, central Kan. to the

Dakotas, west to Mont., Utah, and New Mex.

55. KCELERIA, Pers. (PI. 10.)

Spikelets 3 - 7-flowered, crowded in a dense and narrow spike-like panicle.

Glumes membranaceous, compressed-keeled, obscurely 3-nerved, barely acute,

or the flowering glume often mucronate or bristle-pointed ; the empty ones

moderately unequal, nearly as long as the spikelet. Stamens 3. Grain free.

— Tufted with simple upright culms, the sheaths often downy; allied to Dac-

tylis and Poa. (Named for Prof. G. L. Koeler, an early writer on Grasses.)

1. K. cristata, Pers. Culms 1-2° high ; leaves flat, the lower sparingly

hairy or ciliate
;
panicle narrowly spiked, interrupted or lobed at base ; spike-

lets 2 -4-flowered; flowering glume acute or mucronate.— Var. gracilis,

Gray, with a long and narrow spike, the flowers usually barely acute.— Dry

hills, Peuu. to 111. and Kan., thence north and westward. (Eu.)

56. EATONI A, Raf. (PI. 10.)

Spikelets usually 2-flowered, with an abortive rudiment or pedicel, numer-

ous, in a contracted or slender panicle, very smooth. Empty glumes some-

what equal in length, but very dissimilar, a little shorter than the flowers

;

the lower narrowly linear, keeled, 1-nerved ; the upper broadly obovate, folded

round the flowers, 3-nerved on the back, not keeled, scarious-margined. Flow-

ering glume oblong, obtuse, compressed-boat-shaped, naked, chartaceous ; the

palet very thin and hyaline. Stamens 3. Grain linear-oblong, not grooved.

— Perennial, tall and slender grasses, with simple tufted culms, and often

sparsely downy sheaths, flat lower leaves, and small greenish (rarely purplish)

spikelets. (Named for Prof. Amos Eaton, author of a popular Manual of the

Botany of the United States, which was for a long time the only geueral

work available for students in this country, and of other popular treatises.)

* Upper emptj/ glume rounded-obovate and very obtuse ; panicle usually dense.

1. E. obtusata, Gray. (PI. 10.) Panicle dense and contracted, somewhat

interrupted, rarely slender ; the spikelets crowded on the short erect branches

;

upper glume rough on the back ; flowers lance-oblong.— Dry soil, N. Penu. to

Fla., Mich., and tar westward. June. July.
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* * Glume narrower, sometimes acutish ; panicle more loose and slender.

2. E. Pennsylvaniea, Gray. Leaves mostly 3 - 6' long
;
panicle long

and slender, loose, the racemose branches lax and somewhat elongated

;

glumes thin and broadly scarious, the lowest half the length of the flower,

very narrow, the upper obtuse or bluntly somewhat pointed; the 2 (rarely 3)

flowers lanceolate, with pointed glumes.— Varies, with a fuller panicle, 6-8'

long, with the aspect of Cinna (var. mXjor, Torr.) ; and, rarely, with the lower

palet minutely mucronate-pointed ! — Moist woods and meadows; common.

3. E. Dudleyi, Vasey. Culms very slender; leaves shorter, 1-2' long;

panicle very slender, the branches few, short and mostly appressed ; empty

glumes nearly equal, the lower oblong, the upper broadly elliptical, apiculate

;

flowering glumes shorter than in n. 2, acutish.— Long Island to central N. Y.,

south to 8. C.

57. E RA G R d S T I S, Beauv. (PI. 10.)

Spikelets 2 - 70-flowered, nearly as in Poa, except that the flowering glume

is but 3- (rarelv 1-) nerved, not webby-haired at the base, and is deciduous;

palet persistent on the rhachis after the rest of the flower has fallen.— Culms

often branching. Leaves linear, frequently involute, and the ligule or throat

of the sheath bearded with long villous hairs. Panicle various. (Name from

^p, spring, and &ypoa-Ti5, a grass.)

* Prostrate and creeping, much branched; root annual; spikelets Jlat,imper-

fecthf diwcious, clustered, almost sessile, in the more fertile plant almost capitate.

1. E. reptans, Nees. Spikelets linear-lanceolate, 10-30-flowered; flow-

ers lance-ovate, acute ; leaves short, almost awl-shaped. — Gravelly river-

borders ; common. Aug.— Flowering branches 2-5' high.

* * Diffusely spreading, or the flowering culms ascending, low (6-15' high),

annual ; spikelets often large, flat, forming a narrow crowded panicle.

E. MINOR, Host. Sheaths often hairy; leaves flat, smooth; spikelets short-

pedicelled, lance- or oblong-linear, 8-20-flowered, lead-colored (2-5" long);

flowers ovate, obtuse, the lateral nerves becoming evident, and keel smooth.

( E. poeeoides, Beauv.) — Sandy waste places, eastward ; rare. (Nat. from Eu.)

E. MAJOR, Host. Sheaths mostly glabrous ; spikelets larger (3 - 10" long),

becoming linear, whitish when old,'lO-50-flowered ; flowers more spreading,

their glumes larger, with very strong lateral nerves and rough on the keel.

(E. poc^oides, var. megastachya, Gran.) — Similar situations, and more com-

mon. Aug.— Emits a sharp', unpleasant odor. (Nat. from Eu.)

-* * * Erect, or in group -t- diffuselg spreading and ascending ; panicle open,

its branches capillary ; spikelets proportionall i/
small, sometimes minute.

[Number offlowers in the spikelet veri/ variable, according to age, etc.)

-i- Annual ; culms slender, branching and decumbent or spreading at base ; leaves

narrow, flat, soft; branches of the narrow panicle rather short and thickly-

flowered, not bearded in the axils, or sometimes the lowest sparingli/.

E. pil6sa, Beauv. (PI. 10, fig. 1-4.) Panicle elongated-oblong, with

rather erect branches (except at flowering-time) ; spikelets 5-12-flowered (2-

4" long, purplish-lead-color), becoming linear, about equalling their pedicels ;

empti/ qlumes (small) andflowering ones obtuse, the latter broadly ovate, l-nerred
. , , ^ V 11 ^- 1 L^- Xew I^ng. to 111.,(lateral nerves ot»solete).— Sandy or gravelly waste places, S.

and southward. Aug.— Plant 6'- 12' high. (Nat. from V.u.
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2. E. Fr^nkii, Meyer. Much branclied and diffuse (3-8' lii^h)
;
panicle

ovate-oblong, rather dense, spreading ; spikelets 2 - 5-Jioivered ( 1 - 1^" long), o«

slender pedicels ; glumes ren/ acute; the flowering one ovate, acute, TdtXhe^v oh-

scurely 3-nerved.— Low or sandy ground, S. Penn. to Kan., and southwest-

ward. Aug.

3. E. Purshii, Schrader. • Sparingly branched at the decumbent base,

then erect (^-2° high); panicle elongated, the branches widely spreading,

very loose ; spikdets 5 - ISfloicered, oblong-lanceolate, at length linear (2 - 4-^''

long), mostlij much shorter than their capillary pedicels ; glumes all ovate and

acute, or the flowering ones acutish, 3-nerved.— Sandy or sterile open grounds,

Penn. to Mo., and southwestward ; also introduced northward.

•:- -!- Culms simple, or branching only at the very base,flrm, erect, mostly form-

ing thick tufts ; leaves very long ; panicle very large, compound, often longer

than the culm, with elongated looselyflowered branches, their axils often

bearded. {Doubtful perennicds, or n. 5 annual.)

4. E. tenuis, Gray. Panicle virgately elongated (1 -2^° long), very loose,

the spreading branches bearded in some of the lower axils, their remote divisions

and long diverging pedicels capillary; spikelets 2-6- (sometimes 7 -12-) flow-

ered, pale or greenish; lower glum.es lanceolate or awl-shaped, very acute (1^-

2" long), membranaceous, as are the oblong-lanceolate acute flowers ; flowering

glume distinctly 3-nerved ; the upper ciliate-scabrous.— Sandy soil, Ohio to 111.,

Kan., and southward. Aug. -Oct.— Leaves rather rigid, 1^-2° long, gla-

brous or sparingly hairy ; the sheaths hairy or glabrous ; the throat strongly

bearded; flowers much larger than in the next, fully 1^" long.

5. E. capillaris, Nees. Panicle widely expanding, usually much longer

than the culm, its spreading branches (mostly naked in the axils) and long

diverging pedicels capillary; spikelets rather terete, very small, 2-4-flowered,

greenish or purplish
;
glumes andflowers ovate, acute (less than 1" long)

; flow-

ering glu7ne obscurely 3-nerved, scarcely keeled ; the palet rough-ciliate.— Sandy

dry soil and fields ; common, especially southward. Aug., Sept. — Leaves and

sheaths very hairy, or nearly glabrous ; the former about 1° long, not rigid

;

panicle 1-2° long, soon diffuse.

6. E. pectinacea, Gray. Panicle ividely difl'use, its rigid divergent main

branches bearded in the axils ; the capillary pedicels more or less appressed on

the secondary branches ; spikelets flat, 5 - 15-flowered, becoming linear, purple

or purplish
;
glumes and flowers ovate or oblong-ovate, acutish

; flowering

glume strongly 3-nerved ; palet hirsute-ciliate.— Leaves long, rigid, mostly hairy,

the sheaths especially so; plant 1-3° high; spikelets 2-3" long, 1" wide,

closely flowered.— Var. spectAbilis, Gray. Leaves and sheaths mostly gla-

brous; branches of the panicle (the lower reflexed with age) and pedicels

shorter; spikelets rather larger.— Sandy dry ground, from E. Mass. near the

coast, and from Ohio and 111., southward. Aug. -Oct.

7. E. campestris, Trin, Glabrous or the sheaths villous at the throat

;

culm short, bearing an elongated and very open panicle with divaricate branches

bearded at base; spikelets linear, flat, 8- 12-flowered, sessile or nearly so along

the branchlets
;
glumes very acute or acuminate, 3-nerved, roughish on the keel

;

palet minutely ciliate. (E. pectinacea, var. refracta, Chapm. Poa refracta,

Ell.)— Del. and Md. to Fla. and Ala.
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58. ME Lie A, L. Melic-Grass. (PI. 10.)

Spikelets 2 - 8-flo\vered ; tlie 1-3 upper flowers imperfect and dissimilar, con-

volute around each other, and enwrapped by the upper fertile flower. Empty

glumes usually large, scarious-margined, convex, obtuse; the upper 7-9-

nerved. Flowering glume papery-membranaceous, dry and sometimes indu-

rating with age, rounded or flattish on the back, 5 - many-nerved, scarious at

the entire blunt summit. Stamens 3.— Perennials with soft flat leaves. Pan-

icle simple or sparingly branched ; the rather large spikelets racemose-one=

sided. (An old Italian name for Sorghum, from mel, honey.)

1. M. mutiea, Walt. (Pi. lO.) Slender, with usually narrow leaves, the

panicle often reduced to a simple raceme ; lower glumes nearly equal and

almost equalling the spikelet ; fertile flowers usually 2 ; flowering glumes

broad, smooth, obtuse.— Rich soil, Penn. to Fla., west to Wise, Iowa, and Tex.

2. M. diffusa, Pursh. Taller, 2^ - 4° high, with mostly broader leaves

and a more usually compound and many-flowered panicle ; lower glumes more

unequal, the outer very broad ; fertile flowers usually 3 ; flowering glumes

somewhat scabrous and more acute. (M. mutiea, var. diffusa, Gra/j.)— Penn.

to 111., and southward.

59. DIARRHENA, Raf. (PI. 10.)

Spikelets several-flowered, smooth and shining, one or two of the uppermost

flowers sterile. Empty glumes ovate, much shorter than the flowers, coria-

ceous ; the lower much smaller; flowering glume ovate, convex on the back,

rigidly coriaceous, its 3 nerves terminating in a strong and abrupt cuspidate

or awl-shaped tip. Squamulae ovate, ciliate. Stamens 2. Grain very large,

obliquely ovoid, obtusely pointed, rather longer tlian the glume, the cartilagi-

nous shining pericarp not adherent to the seed. — A nearly smooth perennial,

with running rootstocks, producing simple culms (2-3° high) with long linear-

lanceolate flat leaves toward the base, naked above, bearing a few short-pedi-

celled spikelets (2 - 3'^ long) in a very simple panicle. (Name composed of

Sis, two, and ^ppw, man, from the two stamens.)

1. D. Americana, Beauv. Shaded river-banks and woods, Ohio to 111.,

and southward. Aug.

60. UNIOLA, L. Spike-Grass. (PI. 11.)

Spikelets closely many-flowered, very flat and 2-edged ; 3-6 of the lowest

glumes empty, lanceolate, compressed-keeled ; flowering glume coriaceo-mem-

branaceous, strongly laterally compressed and keeled, striate-nerved, usually

acute or pointed, entire, enclosing the much smaller compressed 2-keeled palet

and the free laterally flattened smooth grain. Stamen 1 (or in U. paniculata

3).— Upright smooth perennials, growing in tufts from strong creeping root-

stocks, with broad leaves and large spikelets in an open or spiked panicle-

(Ancient name of some plant, a diminutive of unio, unity.)

* Spikelets large (-1-2' long), ovate or oblong, 9-30-Jloirered ; panicle open.

1. U. paniculata, L. (Sea Oats.) Culm and panicle elongated (4-

8° high) ; leaves narrow, when dry convolute; spikelets ovate, &hort-pedicelled

;

glumes glabrous, bluntish, several of the lower sterile ; stamens 3.— Sand-hills

on the sea shore, S. Va. and southward.
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2. U. Iatif61ia, Michx. (PI. ll, fig. l-3.) Culm 2-4° high; panicle

^oose ; leaves broad and flat (nearly 1' wide) ; spikelets at length oblong, hang-

ing on long pedicels ; glumes acute, ciliate on the keel, all but tlie lowest with

perfect monandrous flowers.— Shaded slopes, S. Penn. to 111., and southward.

* * Spikelets small ; panicle contracted, wand-like ; perfect flowers long-pointed.

3. XJ. gracilis, Michx. Culm 3° high, slender ; spikelets short-pedicelled

(2-3" long), broadly wedge-shaped, acute at base, 4 - 8-fowered ; glumes ovate

and divergently beaked, long, the 3 lowest empty.— Sandy soil, from Long

Island to Va., near the coast, and southward. Aug.

61. DISTICHLIS, Raf. Spike-Grass. (PI. 10.)

Spikelets and numerous flowers compressed, crowded in a densely spiked or

capitate panicle. Glumes herbaceous or membranaceous, the lower faintly

many-nerved ; flowering glumes rather coriaceous, laterally much flattened,

faintly many-nerved, acute. Ovary stalked.— Flowers dicecious, rather large.

Leaves crowded, involute, usually rigid. (Name from Slcttixo^, two-ranked.)

1. D. maritima, Raf. Culms tufted from creeping rootstocks (9-18'

high) ; spike oblong, flattened (1' long) ; spikelets ovate or oblong, 5-10-flow-

ered
;
glumes smooth and naked; grain pointed. (Brizopyrum spicatum,

Hook.) — Salt marshes and shores. Aug.— Glumes of the pistillate flowers

more rigid and almost keeled ; stigmas very long, plumose ; the stamiuate

glumes smaller and somewhat rounded on the back.

62. DACTYLIS, L. Orchard Grass. (PI. 10.)

Spikelets several-flowered, crowded in one-sided clusters, forming a branch-

ing dense panicle. Glumes all herbaceous, keeled, awn-pointed, rough-ciliate

on the keel ; the flowering one 5-nerved, the upper most commonly smaller
and thinner. Stamens 3. Grain lance-oblong, acute, free.— Stout tufted per-

ennial ; leaves keeled. (Dactylos, a name in Pliny for a grass with digitate

spikes, from Sa/cruAos, a finger.)

D. glomerXta, L. Rough, rather glaucous (3° high) ; leaves broadly
linear ; branches of the panicle naked at base ; spikelets 3 - 4-flowered.— Fields

and yards, especially in shade. June. (Nat. from Eu.)

63. BiiiZA, L. Quaking Grass. (PI. 10.)

Spikelets many-flowered, ovate or heart-shaped, flattish-tumid ; the flowers

closely imbricated. Glumes roundish, unequal, purplish, very concave or

veutricose, 3 - 5-nerved ; the flowering ventricose on the back, heart-shaped at

the base, papery-membranaceous and becoming dry, scarious-margined, ob-

scurely many-nerved; the palet much smaller, ovate, flat. Stamens 3. Stig-

mas branched-plumose. Grain flattened parallel with tlie glumes, adhering to

the palet.— Leaves flat
;
panicle loose, diffuse, with large showy spikelets often

drooping on delicate pediceJs. (Bpi^a, the Greek name of a kind of grain.)

B. media, L. Panicle erect, the branches spreading ; spikelets 5 - 9-flow-

ered (3" long) ; lower glumes shorter than the first flowering one; root per-

ennial. — Pastures ; sparingly eastward. June. (Adv. from Eu.)

64. POA, L. Meadow-Grass. Spear-Grass. (PI. 10.)

Spikelets ovate or lance-ovate, laterally compressed, several- (2-10) flow-

ered, in an open panicle. Empty glumes mostly shorter than the flowers, the
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lower smaller ; flowering glume membranaceo-herbaceous, with a delicate sea-

rious margiu, compressed-keeled, pointless, 5-nerved (the intermediate nerves

more obscure or obsolete), the principal nerves commonly clothed with sott

hairs at and toward the often cobwebby base
;
palet membranaceous, 2-toothea.

Stamens 2 or 3. Stigmas simply plumose. Grain oblong, free. — Culm*

tufted, from perennial roots, except n. 1. Leaves smooth, usually flat an«*

soft. (n6a, an ancient Greek name for grass or fodder.)

* Low and spreading (3-6' high) from an annual or biennial root, flaccid
^

branches of the short panicle single or in pairs.

P. AxxuA, L. (Low Spear-Grass.) Culms flattened; panicle often 1

sided, usually short and pyramidal, sometimes more slender (P. cristata

Chapm.)
',

spikelets crowded, very short-pedicelled, 3-7-flowered. — Culti

vated and waste grounds, everywhere. April -Oct. (Nat. from Eu.)

* * Low; the culms (6-20' long) geniculate-ascendingfrom a running rootstock^

rigid, verij much flattened ; panicle simple and contracted.

P. coMPRESSA, L. (Wire-Grass. English Blue-Grass.) (PI. 10, fig.

1-4.) Pale, as if glaucous; leaves short; panicle dense and narrow, some-

what one-sided (1 - 3' long), the short branches mostly in pairs ; spikelets almost

sessile, 3- 10-flowered, flat.— Dry, mostly sterile soil, in waste places; rarely

in woods. (Xat. from Eu.)

* * * Low alpine or alpestrine species, erect, in perennial tufts.

H- Soft andflaccid , smooth or nearhj so, even to the branches ofthe panicle ; leaves

short and flat, short-pointed ; ligule elongated.

1. P. alpina, L. Culms rather stout (8 - 14' high) ; leaves broadly linear,

especially those of the culm (1^-2' long, 1^-3" wide)
;
panicle short and broad

;

spikelets broadly ovate, 3 - 9-flowered (about 3" long) ; flowering glume vil-

lous on the midrib and margins. — N. Maine (1), Isle Royale and north shore

of Lake Superior, and northward. (Eu.)

2. P. laxa, Haenke. Culms slender (4 -9' high) ; leaves narrow ; panicle

somewhat raceme-like, narrow, often one-sided and nodding ; spikelets 2 -4-flow-

ered, one half smaller.— Alpine mountain-tops of Maine, N. H., and N. New
York, and high northward. (Eu.)

-*- -t- JSIore strict and rigid, roughish, especially the panicle ; ligule short.

3. P. nemoralis, L. Culms 6 - 20' high ; leaves narrow, short, soon in

volute ; branches of the panicle 2-5 together, very scabrous ; spikelets purplish

(or sometimes pale), 2-5-flowered; lower glumes ovate-lanceolate and taper

pointed, the flowering lanceolate, somewhat webby at base, villous on the keel

and margins below the middle, its nerves obscure. (P. caesia. Smith.) — The
more common form has a usually narrow somewhat nodding panicle, witK short

ascending branches, the small pale or purplish spikelets 2-flowered. Lab. to

N. Maine and N. Vt. ; Lake Champlaiu (Pringle) ; N. shore of L. Superior

to N. Iowa, and westward.—A form with somewhat stouter and stricter habit,

the darker or often pale spikelets 3 - 5-flowered (P. csesia, var. strictior. Gray),

corresponds nearly to the European P. caesia. High mountains of N. H. and

Vt., and Gardner's Island, L. Champlain
(
C. E. Faxon), Isle Royale and N.

shore of L. Superior, and westward.— Also a form with the branches of the

short panicle broadly divaricate; N. Wise. {Lapham). (Eu.)
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* * * * Taller (1 -3°) meadow or woodland grasses ; panicle open.

*- Spikelcts mostli/ verij numerous and croivded on the rather short rough branches

{usuallij in Jives) of the oblong or pyrainidal panicle, green, or sometimes

violet-tinged ; /lowers acute, crowded, more or less webbed at base.

4. P. serotina, Ehrhart. (False Red-top. Fowl Meadow-Grass.^

Culms tufted without running rootstocks ; leaves narrowly linear, soft and

smooth; ligules elongated ; spikelets 2-4- (rarely 5-) flowered (1 -2" long), all

short-pedicelled in an elongated panicle, often tinged with dull purple ; flowers

and glumes narrow
;
/lowering glume verg obscnrehj nerved. — Wet meadows

and low banks of streams; common, especially northward. July, Aug.—A
good grass for moist meadows. (Eu.)

5. P. pratensis, L. (June Grass. Spear Grass. Kentucky Blue
Grass.) Culms sending off copious running rootstocks from the base, and the

sheaths smooth ; ligule short and blunt ; panicle short-pyramidal ; spikelets 3-5-

flowered, crowded, and mostly almost sessile on the branches, ovate-lanceolate or

ovate
;
/lowering glume b-nerved, hairy on the margins as well as keel. — Common

in dry soil ; imported for pastures and meadows. Indigenous in mountain rfe-

gions from X. Penn. to New Eng., and northward. May- July. (Eu.)

P. triviAlis, L. (RouGHisH Meadow-Grass.) Culms erect from a soma
what decumbent base, but no distinct running rootstocks ; sheatlis and leaver

more or less rough : ligule oblong, acute ; panicle longer or with the branches
more distant; spikelets mostly 3-flowered, broader upward; flowering glume
prominently 5-nerved, naked at the margins : otherwise nearly as in the preced-

ing. — Moist meadows, etc. July. (Xat. from Eu.)

)- -i- Spikelets /ewer and more scattered, on slender pedicels; plants soft and

smooth, /lowering early. (No running rootstocks, except in n. 10.)

•w- Spikelets small (1 -2" long), pale green, rather loosely 2- A/lowered ; /lowers

oblong, obtuse ; flowering glume scarcely scarious-tipped ; culm-leaves lance-

linear, acute, 1-3' long.

6. P. sylvestris, Gray. Culru /lattish, erect ; branches of the oblong-

pyramidal panicle snort, numerous, in fives or more
;
/lowering glumes villous

on the keel its whole length, and on the margins below the middle, sparingly

webbed at base. — Rocky woods and meadows, western N. Y. to Wise, Kan.,

and southward. June.

7. P. debilis, Torr. Cidms terete, weak ; branches of the small panicle

few and slender (the lower H-2' long to the few spikelets), in pairs and threes

;

/lowers very obtuse, smooth and glabrous, except a sparing web at base.— Rocky
woodlands, R. I. to Penn. and Wise. May.

:=+ ++ Spikelets 1" long, light green ; oblong-lanceolate /lowers and glumes acute.

8. P. alsodes, Gray. Leaves rather narrowly linear, acute, the upper-

most (2|-4' long) often sheathing the base of the narrow and loose panicle,

the capillary branches appressed when young, mostly in threes or fours ; flow-

ering glume very obscurely nerved, villous on the keel below, and with a narrow
cobwebby tuft at base, otherwise glabrous. — Woods, on hillsides, N. Eng. to

Penn. and Va., west to Wise. May, June.

•^ ++ ++ Spikelets larger (3-4" long), pale green, rarely purple-tinged, feiv and
scattered at the ends o/ the long capillary branches (mostly in pairs or

threes) o/the very diffuse panicle ; /lowers 3-6, Iqpse, oblong and obtuse, as
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is the larger glume; flowering glume conspicuously scarious at the apex^

villous below the middle on the keel and margins; culms flattish, smooth.

9. P. flexuosa, Muhl. (not of Wahl.) Culms 1-3° high, tuftet', its

leaves all linear (2-5' long), graduallg taper-pointed; panicle very effuse (its

branches 2-4' long to the 4-6-Ho\vered spikelets or first ramification)
; flow-

ering glume prominently nerved, no web at the base. — Dry woods, Penu. and

Del. to Ky., and southward. Feb. - May. — Near the last.

10. P. brevifolia, Muhl. Culms 1 - 1^° high from running rootstocks,

2 — 3-leaved, the upper leaves veri/ short {^- 2' long), lanceolate, all abruptl;' cus-

pidate-ttpped ; branches of the short panicle mostly in pairs; spikelets 3-4-

Aowered; flowering glume rather obscurel// nerved, cobwebbij at base. — Rocky

or hilly woodlands, Penu., Va., and sparingly westward to Ky. and 111. April,

May.— Culm scarcely surpassing the long root-leaves.

65. GRAPHEPHORUM, Desv. (PI. lO.)

Spikelets 2-4-flowered, compressed, the rhachis pilose on one side, jointed,

produced above the flowers into a hairy pedicel. Empty glumes thin-membra-

naceous, acute, carinate, mostly nearly equalling the remote flowers ; flowering

glume thin and membranaceous or scarious, convex, scarcely keeled, faintly

nerved, entire, pointless and awnless. Stamens 3. Stigmas plumose. Ovary

glabrous. — Perennial, with linear flat leaves, their sheaths closed at base, the

spikelets in a loose panicle. (Named from ypacpis, a pencd, and (pepu, to bear,

from the terminal hairy pedicel.)

1. G. melicoideum, Desv. Culm 1-2° high; leaves roughish; pan-

icle open
;
glumes unequal, lanceolate, their midrilj and the pedicels rough. —

N. Maine, N. Vt., Upper Mich., and northward ; rare. — Var. mAjus, Gray, is

a luxuriant form, 2-3° high, with ampler panicle ; borders of a swamp, Ma-

comb Co., ]\Iich. Aug.

66. SCOLOCHLOA, Link. (PL 15.)

Spikelets 2-4-flowered, subterete. Rhachis hairy at the base of the flowers,

ending in a naked pedicel. Empty glumes concave, membranaceous, unequal,

the outer 3-nerved, acute, the inner 5-nerved, toothed at the apex, nearly equal-

ling the flowers ; flowering glume more rigid, prominently 7-nerved, toothed

at the apex ; nerves all parallel. Stamens 3. Stigmas plumose. Ovary hairy.

— Tall perennials, growing in water, with loosely sheathing leaves, and spike

lets in a lax panicle. (Name probably from (rK(t>\05, a prickle, and x^oa, grass.)

1. S. festucacea, Link. Stout, 3-4° high, smooth; leaves rough on

the margins
;

panicle suberect ; spikelets 3 - 4" long. (Festuca borealis

Hook.)— Emmet Co., Iowa (Cratty), and northward.

67. GLYCERIA, R.Br. Manxa-Grass. (PI. 10.)

Spikelets terete or flattish, several - many-flowered ; the flowers mostly early

deciduous by the breaking up of the rhachis into joints, leaving the short and

unequal 1 -3-nerved membranaceous lower glumes behind. Flowering glume

and palet naked, of a rather firm texture, nearly equal ; the glume rounded on

the back, scarious (and sometimes obscurely toothed) at the blunt or rarely
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acute summit, glabrous, prominently 5 - 7-nerved, the nerves parallel and sep-

arate. Squamuljc fleshy and truncate, or none. vStamens commonly 2. Styles

present; stigmas compoundly plumose. Ovary smooth. Grain oblong, free,

the furrow very narrow or none. — Perennial smooth marsh grasses, mostly

with creeping bases or rootstocks; spikelets panicled. (Name from y\vKep6s,

sweet, in allusion to the taste of the grain.)

* Spikelets ovate, oblong, or linear-oblong, 1 -3" in length,

+- At length nodding in an open panicle, flatfish lateralli/ but turgid.

1. G. Canadensis, Trin. (Rattlesnake-Grass.) Culm stout, 2-3°

high ; leaves long, roughish
;
panicle oblong-pyramidal, at length drooping

;

spikelets ovate, at length very broad and tumid, Briza-like, 2" long, pale, with

purplish glumes ; flowering glume acute or blunt-pointed, firm, with not very

prominent nerves, longer than the rounded palet.— Bogs and wet places ; com-

mon from Feun. to E. Kan., and northward. July.

-t- -i- Erect in a narrow contracted panicle, somewhat flattened and turgid.

2. G. Obtusa, Trin. Culm stout, 1-2° high, very leafy ; leaves long,

smooth; panicle narrowly oblong, dense (3-5' long); spikelets 3-7-riowered,

2-3" long; flowering glume obtuse. — Bogs, E. New Eug. to Penu. and

southward, near the coast.

3. G. elongata, Trin. Leaves very long (1° or more), rough; panicle

narrowly racemose, elongated (1° long), recurving ; the branches and 3-4-flow-

ered spikelets appressed ; flowering glume obtuse.— "Wet woods, N. Eng. to

Mich., Minn., and northward; Roan Mt., N. C. {Scribner). July -Aug.

H- ^- ^- Difl^use ; flower-glume truncate-obtuse, strongly 7-nerved; palet 2-toothed.

4. G. nervata, Trin. (Fowl Meadow-Grass.) (PI. 10, fig. 1-3.)

Culm erect, 1-3° high; leaves rather long; branches of the loose panicle

capillary, «f length drooping, the numerous small spikelets (1 -2" long, commonly

purplish) ovate-oblong, 3 - 7-flowered.— Moist meadows ; common. June.

5. G. pallida, Trin. Culms slender, 1 - 3° long, ascending from a creep-

ing base ; leaves short, sharp-pointed, pale ; branches ofthe rather simple panicle

slender^ erect-spreading, rough; the spikelets usually few, somewhat appressed,

oblong-linear, 5-9-flowered (pale, 2-3" long); floivering glume minutely 5-

toothed ; the palet lanceolate, conspicuously 2-toothed.— Shallow water ; Maine

to Va., west to Ky., Ind., and Mich. ; common, especially northward. July.

6. G. grandis, Watson. (Reed Meadow-Grass.) Culm stout, up-

right, 3 - 5° high ; leaves large (1 - 2° long, |-i' wide)
;
panicle much branched,

ample (8-15' long), the numerous branches ascending, spreading with age ; spike-

lets oblong or linear-oblong, 3 - 6-flowered (usually purplish, 2 - 3" long)
; flow-

ering glume entire. (G. aquatica of Amer. authors.) — Wet grounds ; N. Eng.

to western N. Y., Mich., Minn., and westward.

* * Spikelets linear (^- V long), pale, appressed on the branches of the long nar-

row racemose panicle, terete except during anthesis ; palets minutely roughish,

the upper 2-toothed ; squamtdce unilateral or united ; ligule long; cidm flat-

tened (1 -5° high), ascendingfrom a rooting base. (Glyceria, R. Br.)

7. G. fluitans, R. Br. Panicle 1° long ; the simple branches appressed,

finally spreading below ; leaves short and rather broad, very smooth ; spikelets
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7 - 13-flowered
; flowering fjlume oblonc], obtuse, or the scarious tip acutish, entire

or obscurely 3-lobed, usually rather longer than the blunt palet. — Sliallow

water ; common. June - Aug.

8. G. aeutifi6ra, Torr. Spikelets 5-12-flowered, few and scattered;

floLcering glume oblong-lanceolate , acute, shorter than the long tapering point of the

palet. — Wet places, Penn. to Maine ; rather rare. June. — Resembles the

last; but the erect leaves smaller, the separate flowers twice the length (4"

long), and less nerved.

68. PUCCINELLIA, Pari. (PI. 15.)

Characters as in Glyceria, but the flowering glumes inconspicuously or ob

3oletely 5-uerved ; squamulae thin and distinct ; stigmas sessile and simply plu-

mose
;
grain compressed, often broadly furrowed,— Mostly saline species

;

perennial. (Named for Prof. Benedetto Puccinelli, an Italian botanist.)

1. P. maritima. Pari. (Goose-Grass. Sea Spear-Grass.) Root

stoloniftrous ; culms erect, 1 - 1^° high; leaves involute, acute or pungent ; lower

branches of the narrow panicle often solitarij or in pairs, appressed or more or

less spreading ; spikelets 3 - 6" long, oblong or linear, 4 - 9-flowered ; flower-

ing giumes rounded at the summit, 1^" long. (Glyceria maritima, Wahl.

Atropis maritima, Gnseb.)— ^Marshes along the coast ; not rare, and some-

what variable in the form of the panicle and size of the glumes. (Eu.)

Var. (?) minor, Watson. Culms low and slender, from vei*y slender

creeping rootstocks ; leaves very narrow and involute ; ligule long : panicle

short and very narrow; spikelets 2-4-flowered, the flowers I" long or less.

—

Shore of Mt. Desert Island {E. L. Rand); Labrador (./. A. Allen).— Proba-

bly rather a form of the w^esteru P. airoides (Poa airoides, Xutt.).

2. P. distans, Pari. Not stoloniferous ; culms rather stout, geniculate

below; leaves mosthi flat, short; ligule short; lower branches of the panicle

in fours or fives, usually more or less naked at base, soon spreading and at

length deflexed ; spikelets 2 - 3" long, 3 - 6-flowered ;
flowering glume trun-

cate-obtuse, i-1" long. (Glyceria distans, Wahl. Atropis distans, Gnseb.)

— Salt marshes along the coast and on ballast; apparently much rarer than

the last, and perhaps not native. (Eu.)

69. F E S T IT C A, L. Fescue-Grass. (PI. 10.)

Spikelets 3 - many-flowered, panicled or racemose ; the flowers not webby

at base. Lower glumes unequal, mostly keeled. Flowering glumes charta-

ceous or almost coriaceous, roundish (not keeled) on the back, more or less

3 - .5-nerved, acute, pointed, or often bristle awned from the tip, rarely blunt

;

the palet mostly adhering at maturity to the enclosed grain. Stamens 1-3.

— Flowers, and often the leaves, rather dry and harsh. (An ancient Latin

name of some kind of grass, of uncertain meaning.)

* Flowers awl-shaped, bristle-pointed or awnedfrom the tip; panicle contracted.

+- Annuals or biennials, slender, .5-18' high ; leaves convolute-bristleform.

F. MvijRUS, L. Panicle spike-like, one-sided ; spikelets about 5-flowered

;

lower glumes verv unequal; awn much longer than the flowering gli:me, fully

6" in length; stamen 1.— Dry fields, Nantucket, Mass., to Del., and south

ward. July. (Nat. from Eu.)
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1. F. tenella, Willd. Panicle spike-like, one-sided, or more compound

and open; spikelets 7 - 13-flowered; awn 1-3" long or more, usuallij shorter

than or about equalling the glume; stamens 2.— Dry sterile soil, especially

southward. June, July.

-t- -1- Perennial, tufted, 6-24' high; stamens 3.

2. F. OVina, L. (Sheep's Fescue.) Glaucous, ^-2° high ; leaves mostly

radical, very narrow and convolute
;
panicle somewhat one-sided, short, usu-

ally more or less compound, open in flowering; spikelets 3 - 8-flowered ; awn

not more than half the length of the flower, often much shorter or almost

wanting.— Indigenous in northern New Eng., about Lake Superior, and

nortliward ; naturalized farther south as a pasture grass. June.— Varies

greatly.— Var. vivipara, L. (which with us has running rootstocks), a state

with the spikelets partially converted into leafy shoots, is found on the alpine

summits of the White Mts., and high northward.— Var. duriuscula, Koch,

is a tall form, witli spikelets rather larger, usually in a more compound pani-

cle ; culm-leaves often flat or less convolute, and the lower with their sheaths

either smooth or hairy. New Eng. to Va., and westward, as a naturalized

plant, and indigenous northward. A native form of this variety with a lax

panicle, 2-4-flowered spikelets, and slender awns nearly as long as tlie glume

(var. rubra, of last ed.), is found on Keweenaw Peninsula (Robbins) and Isle

Royale, L. Superior (Gilman). (Eu.)

* * Flowers oblong or lanceolate, awnless or nearlg so (l|-4" long)
;
grain often

free! {Root perennial ; culms mostlij tall ; leaves Jiat.)

3. F. nutans, AVilkl. Culm 2-4° high, naked above; leaves broadly

linear, taper-pointed, dark green, often ratlier hairy; panicle of several long

and slender spreading branches, mostly in pairs, drooping when old, rough,

naked below, bearing near their extremity a few ovate 3 - 5-flowered spikelets

(3" long) on pretty long pedicels
;
flowers ovate-oblong , rather obtuse, close to-

gether, coriaceous, smooth, very obscurely 5-nerved.— Rocky woods and copses.

July.— A common form with the panicle more or less contracted and some-

what erect has been distinguished as F. Shortii.

F. elXtior, L. (Taller or Meadow Fescue.) (PI. 10, fig. 1 -3.) Pani-

cle narrow, contracted before and after flowering, erect, with short branches

,

spikelets crowded, 5 - 10-flowered
; flowers rather remote, oblong-lanceolate;

flowering glume 5-nerved, scarious-raargined, blunt, acute, or rarely with a

distinct but very short awn.— The type is large, 3-4° high ; spikelets about

6'' long, in an ample and compound panicle. Rich grass-land.— Var. pra-

TENSis, Gray (F. pratensis, Huds.), is lower (1 -3° high), with a simpler or

close panicle of smaller or narrower spikelets, and abounds in grass-lands.

June- Aug. (Nat. from Eu.)

F. gigantea, Vill. Erect, glabrous, 3-4° high ; leaves bright green, 3 - 6"

broad
;
panicle very loose, nodding ; spikelets 3 - 6-flowered ; flowering glumes

3'' long, with a slender awn of twice the length.— Of rare occurrence near the
coast. (Xat. from Eu.)

70. B ROM US, L. Brome-Grass. (PI. 10.)

Spikelets 5 -many-flowered, panicled. Glumes unequal, membranaceous
;

the lower 1 - 5-, the upper 3 - 9-uerved. Flowering glume either convex on
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the back or compressed-keeled, 5-9-nerved, awned or bristle-pointed from

below the mostly 2-cleft tip
;
palet at length adhering to the groove of the

oblong or linear grain. Stamens 3. Styles attached below the apex of the

ovary.— Coarse grasses, with large spikelets, at length drooping, on pedicels

thickened at the apex. (An ancient name for the Oat, from ^pofioSffood.)

§ 1. Flowering glume oblong, turgid, and convex on the bach; the flowers imbri-

cated over one another before expansion ; lower empty glume distinctlij 3-5-

nerved, the upper 5 - 9-nej-ved.

* Perennial ; indigenous. Lower glume strongly 3-nerved, the upper o-nerved.

1. B. Kalmii, Gray. (Wild Chess.) Culm slender (H-3° high);

leaves and sheaths conspicuously or sparingly hairy
;
panicle simple, small

(3 -4' long) ; spikelets drooping on capillary peduncles, closely 7 - 12-flowered,

densely silky all over ; awn only one third the length of the lance-oblong

flower ; flowering glume 7 - 9-nerved, much longer and larger than the palet.

— Dry ground, N. Eng. to Penn., Mo., Minn., and northward. June, July.

* * Annuals or biennials, introduced into grain-fields, or rarely in waste grounds.

B. SECALiNUS, L. (Cheat or Chess.) (PI. 10, fig. 1, 2.) Panicle spread-

ing, even in fruit, the drooping peduncles little branched ; spikelets oblong-

ovate, turgid, smooth, of 8-10 rather distant flowers; glume rather longer

than the palet, short-awned or awnless; sheaths nearly glabrous.— Too com-
mon in wheat-fields. June, July. (Adv. from Eu.)

B. MOLLIS, L. (Soft Chess.) Whole plant downy; panicle more erect,

contracted in fruit; spikelets co»/Va/-oyate, somewhat flattened ; flowers closely

imbricated
;
glume acute, equalling the awn. — Wheat-fields, N. Y. to Va.

;

scarce. June. (Adv. from Eu.)

B. racem6sus, L. (Upright Chess.) Very similar to the last, but nearly

glabrous or the sheaths sometimes hairy
;
glumes glabrous and shining.

(Adv. from Eu.)

§ 2. Flowering glume somewhat convex, but keeled and laterally more or less com-

pressed, at least above ; flowers soon separating from each other ; lower empty

glume l-nerved, the upper 3-nerved, or with an obscure additional pair.

* Perennial, tall (3-5° high)
; flowers oblong or lanceolate.

2. B. eiliatUS, L. Panicle compound, very loose, the elongated branches

at length divergent, drooping; spikelets 7 - 1 2-flowered ; flowering glume

tipped with an awn -^ - f its length, silky with appressed hairs near the mar-

gins, at least below (or rarely naked), smooth or smoothish on the back ;
—

or, in var. purgans, Gray, clothed all over A^th short and fine appressed

hairs.— River-banks and moist woodlands ; common. July, Aug.— Culm

and large leaves (3 - 6'' wide) smooth or somewliat hairy ; the sheaths in the

larger forms often hairy or densely downy near the top. Variable, comprising

several forms.

B. asper, L. Culm slender and panicle smaller; spikelets 5-9-flowered;

glume linear-lanceolate, scarcely keeled, hairy near the margins, rather longer

than the awn; sheaths and lower leaves hairy or downy. — N. Brunswick t®

Mich, and Ky. (Nat. from P^u.)

* * Annual or biennial; flowers slender; palet pectinate-ciliate on the nerves.

B. STERiLis, L. Culm glabrous; leaves rather downy; panicle open ;

spikelets on elongated nearly straight simple peduncles, of 5 - 9 rather distant

7-nerved roughish linear-awl-slinped long-awned flowers (awn V long).

—

Waste places and river-banks, E. Mass. to Penn. ; rare. June. (Nat. from Eu.)
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B. tect6ritm, L. Leaves short; panicle lax, somewhat 1-sided, the more
numerous pubescent spikelets on very slender curving pedicels. — More com-
mon, N. Eng. to Penu. and N. Y. (Adv. from Eu.)

71. LOLIUM, L. Darnel. (PI. 11.)

Spikelets many-flowered, solitary on each joint of the continuous rhachis,
placed edgewise ; empty glumes, except in the terminal spikelet, only one
(tlie upper) and external. Otherwise nearly as in Agropyrum. (Ancient
Latin name.)

L. PERENNE, L. (Common Darnel, Eay- or Rye-Grass.) Root peren
nial

;
glume shorter than the spikelet ; flowers 8-1.5, awnless or sometimes short-

awned.— Fields and lots; eastward. June. (Nat. from Eu.)

L. TEMULENTUM, L. (Bearded Darnel.) Root annual; culm taller;

outer glume full11 equalling the 5-7-flowered spikelet; awn longer than the flower
(^' long).— Grain-fields; rare. (Adv. from Eu.)

72. AGROPYRUM, Gaertn. (PI. 11.)

Spikelets 3 - many-flowered, compressed, 2-ranked, alternate on opposite

sides of a solitary terminal spike, single at each johit (the lowermost, or all,

rarely in pairs) and sessile with the side against the axis. Glumes trans-

verse (i. e. right and left), nearly equal and opposite, lanceolate, herbaceous,

nerved. Flowering glumes rigid, convex on the back, .5 - 7-nerved, pointed

or awned from the tip
;
palet flattened, bristly-ciliate on the nerves, adherent

to the groove of the grain. Stamens 3. — Our species rather coarse perennials,

of difficult definition. (Xame from ayp65, afeld, and irvpos, icheat.)

* Multiplying hij long running rootstocks ; awn shorter than the flower or none.

1. A. repens, Beauv. (Couch-, Quitch-, or Quick-Grass.) Spikelets

4-8-Jioicert(l, glabrous or nearly so; glumes 3 -7-nerved; rhachis glabrous,

but rough on the edges ; awns when present straight ; leaves flat and often

roughish or pubescent above. (Triticum repens, L.)— Nat. from pAirope in

cultivated grounds, fields, etc., and very troublesome ; indigenous in some of

its forms northwestward and on the coast.— Varies greatly. The ordinary

form has a narrow spike, with 3-5-flowered spikelets, the glumes merely

acute and rigid-cuspidate, or acuminate, or short-awned. A tall form, rather

bright green, bears awns nearly as long as the glumes. Other forms abound,

especially on or near the coast. A maritime variety, much resembling var.

glaucum, Boiss. (A. glaucum, R. ^' S.), with large crowded 5-10-flowered

spikelets and glumes very blunt or mucronate, glaucous and the leaves

rather rigid and pungent, occurs on the coast of Maine (Cape Elizabeth,

Tuckerman). In the more usual form of this variety, with the large spikes

often elongated (3-9') and the leaves less rigid, the glumes are acuminate

or rarely short-awned. The rhachis or the whole inflorescence and the lower

sheatlis are soraetimes very pubescent. The glabrous state, or a ver}' similar

glabrous variety, is also abundant in the western region, from Kan. and Neb. to

the Dakotas, and westward, where it is known as Blue-joint or Blue-stem. (Eu.)

2. A. dasystachyum, Vasey. Resembling the last
;
glaucous ; leaves

narrow and often in^ulute ; the 5 - 9-flowered spikelets denseli/ downji-hairij all

over
;
glumes thinner with scarious margins, mostly long-acuminate. (Triti-

cum dasystachyum, Gray.) — Sandy shores of Lake Huron and Superior, and

northward. Aug.
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* * No obvious running rootstocks, glabrous, or the flat and roughish leaves some'

times hairij above ; glumes as well as flowers mostli/ awned or awn-pointed.

3. A. violaceum, Lange. Spike short, dense, strict and rigid, usually

tinged with viulet or purple; spikelets 3-5-flowered
;
glumes consiiicuously 5-

nerved, rather abruptly narrowed into a cusp or short awn. (Triticum viola-

ceum, Hornem.) —-Alpine region of the White Mts., L. Superior, north and

westward. (Eu.) — Passing into a variety with longer usually pale nar-

row spikes and attenuate often long-awned glumes, which sometimes ap-

proaches A. caninum. N. Brunswick, White Mts., N. H., Penn. {Porter), L
Superior, and westward.

4. A. caninum, R. & S. (Awxed Wheat-Grass.) Spike usualli/ more

or less nodding, at least in fruit, rather dense (3-6- long); spikelets 3-5-

fiowered
;
glumes 3 — 5-nerved; awns straight or somewhat bent or spreading,

fully twice the length of the palet. (Triticum caninum, L.) — Sparingly natu-

ralized in cultivated ground and meadows. Indigenous along our northern

borders, and westward. (Eu.)

5. A. tenerum, Vasey. Culms 1-3° high; leaves narrow; spike very

narrow, 2-7' long ; spikelets 3 - 5-flowered
;
glumes short-acuminate. — Minn,

to Kan., and very common westward.

73. LEPTIJRUS, R.Br,

Spikelets 1 -2-flowered, solitary and alternate upon the opposite sides of a
narrow spike, sessile and appressed in the concave joints. Empty glumes
transverse, narrow, rigid, 5-nerved, the flowering much shorter, thin and hya-

line.— Low annuals, branching at the base, with narrow leaves and rigid

often curved spikes. (Name from \€ttt6s, narrow, and ovpa,, tail, or spike.)

L. ixcurvXtus, Trin. Much branched, decumbent, 6' high or less; spikes

terminal and lateral, 1-4' long, the base included in the broad sheath.

—

Borders of brackish marshes, Md. to S. Va., and on ballast northward. (Nat
from Eu.)

74. HORDEUM, Toum. Barley. (PL 1L)

Spikelets 1 -flowered, with an awd-shaped rudiment on the inner side, three

at each joint of the rhachis of a terminal spike, but the lateral ones usually

imperfect or abortive, and short-stalked. Empty glumes side by side in front

of the spikelets, 6 in number, forming a kind of involucre, slender and awn-

pointed or bristle-form. Flowering glume and palet herbaceous, the former

(anterior) convex, long-awned from the apex. Stamens 3. Grain oblong,

commonly adherent. — Spike often separating into joints. Ours annuals or

biennials, or scarcely perennial. (The ancient Latin name.)

1. H. jubatum, L. (Squirrel-tail Grass.) (PI. 11, fig. 1, 2.) Low-
lateral flowers abortive, on a short pedicel, short-awned ; the perfect flower

bearing a capillary awn (2' long) about equalling the similar capillary glumes,

all spreading.— Sandy sea-shore, upper Great Lakes, and westward, June.

2. H. pratense, Huds. Low (6-18' high), lateral flowers imperfect or

neutral, awnless or merely pointed
,
perfect flower with awn as long as those

of the glumes (3-6") ; spike linear, 1-2' long.— Plains, especially in saline

soil, Ohio to 111. and westward ; also sparingly introduced, Va., and south-

ward along the coast. May, June. (Eu.)
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75. ELYMUS, L. Lyme-Grass. Wild Rve. (PI. 11.)

Sjjikelets 2 - 4 at each joint of the rhachis of a termiual spike, all fertile

and alike, sessile, each 1 - 7-flo\vered. Glumes conspicuous, nearly side by

side in front of the spikelets, 2 for each spikelet, formins; an involucre to the

cluster. Flower coriaceous ; the glume rounded on the back, acute or awned
at the apex. Grain adherent to the involving glume (wlieuce the name, an

ancient one for some grain, from iXvaj, to roil up).

* Glumes and Jiowers firm or rigid, all or only the latter awned ; spikelets 1-5

flowered; slender perennials, with rather harsh and broad fiat leaves.

t- Spike large and stout.

1. E. Virginicus, L. (PI. ll, fig. 1-3.) Culm stout, 2-3° high ; spike

rigidli/ upright, dense (2 -3' long, 6" thick), the short peduncle usual/ 1/ included

in the sheath; spikelets 2-3 together, 2-3-flowered, smooth, rather short-

awned, about the length of the thickened strongly-nerved and bristle-pointed

lanceolate glumes. — River-banks ; common. Aug.

2. E. Canadensis, L. Spike soon nodding (5-9' long), on an exserted

peduncle ; spikelets mostly in pairs, of 3 - 5 long-awned rough or rough-hairy

flowers; the awl-shaped glumes tipped with shorter awns.— Var. GLAtciF6Lius,

Gray, is pale or glaucous throughout, the flowers with more spreading awns

{IV long).— Var. ixtekmedius, Vasey, has the awns scarcely longer than the

glumes.— River-banks ; common.

-I- -1- Spike and culm more slender

3. E. StriatUS, Willd. ^love ov \e&B pubescent ; spike dense and thickish

(2-4' long), upright or slightly nodding; spikelets mostly in pairs, 1 -2- (or

rarely 3-) flowered, minutely bristly-hairy; glumes awl-shaped, bristle-awned,

1 -3-uerved, about thrice the length of the fiowers, whicli are only 3" long ex-

clusive of the capillary awn (1' long).— Var. vill6sl's, Gray, has very hairy

flowers and glumes, and villous sheaths.— Rocky woods and banks. July,

Aug.

4. E. Sibiricus, L., var. AmericanuS. Glabrous; spike icand-like

(2-6' long, 2-3" thick), often somewhat nodding; spikelets in pairs, 3 -6-

flowered
;
glumes linear-lanceolate, 3-.5-nerved, acuminate and smooth or often

scabrous on the nerves, short-awned, shorter than the fiowers, which bear an

erect awn of once or twice their length.— Marquette, Mich. {Porter), N. Minn.,

and westward.

* * Glumes and palet awnless and soft in texture ; reed-like perennials.

5. E. mollis, Trin. Culm (3° high) velvety at top; spike thick, erect

,8' long) ; spikelets 2 or 3 at each joint, 5-8-flowered : the lanceolate pointed

5-7-nerved glumes (1' long) and the pointed flowers soft-villous ; rhachis of

the spikelets separating into joints.— Shore of the Great Lakes, Maine, and

northward. (Near E. arenarius.)

* * * Emptg glumes very narrow, and all veri/ long-awned ; spike disarticu-

lating at maturitij.

6. E. Sitanion, Schultes. Low (|-2° high), stout ; spike 1 -4' long, the

peduncle slightly exserted ; the spreading scabrous awns 2-3' long.— Central

Minn, to Kan., and westward.
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76. ASPRELLA, Willd. Bottle-brush Grass. (PI. 11.)

Spikelets 2 - 3 or sometimes solitary on each joint of the rhachis of a ter-

minal spike, raised on a very short callous pedicel, loosely 2-4-flowered (when

solitary flatwise on the rhachis). Glumes none ! or small, awn-like, and de-

ciduous. Otherwise nearly as in Elymus. (Name a diminutive of asper,

rough or prickly.)

1. A. Hystrix, Willd. Perennial; culms 3 -4° high; leaves and sheaths

smoothish ; spike loose (3-6' long); the spreading spikelets 2-3 together,

early deciduous ; flowers smoothish or often rough-hairy, tipped with an awn

thrice their length (1' long). (Gymnostichum Hystrix, Schreh.) — Moist

woodlands. July, Aug.

77. ARUNDINARIA, Michx. Cane. (PI. 11.)

Spikelets flattened, 5 - 14-flowered; the flowers somewhat separated on the

jointed rhachis. Empty glumes very small, membranaceous, the upper one

larger. Flowering glumes and palet herbaceous or somewhat membranaceous,

the glume convex on the back, many-nerved, tapering into a mucronate point

or bristle. Squamulee 3, longer than the ovary. Stamens 3. Grain oblong,

free. — Arborescent or shrubby grasses, simple or with fascicled branches, and

with large spikelets in panicles or racemes ; blade of the leaf jointed upon the

sheath ; flowers polygamous. (Name from arundo, a reed.)

1. A. macrosperma, Michx. (Large Cane.) (PI. 11, fig. 1, 2.) Culms

arborescent, 10-40° high and -J
-3' thick at base, rigid, simple the first year,

branching the second, afterwards at indefinite periods fruiting, and soon after

decaying; leaves lanceolate (1-2' wide), smoothish or pubescent, the sheath

ciliate on one margin, stoutly fimbriate each side of the base of the leaf
;
pan-

icle lateral, composed of few simple racemes; spikelets 1-3' long, purplish

or pale, erect ; flowering glume lanceolate, acute or acuminate, glabrous or

pubescent, fringed (.5-12" long).— Kiver-banks, S. Va. (?), Ky., and south-

ward, forming cane-brakes. April.

Var. suffruticosa, Munro. (Sw^itch Caxe. Small Cane.) Lower and

more slender (2-10° high), often growing in water; leaves 4"-l' broad;

spikelets solitary or in a simple raceme at the summit of the branches, or fre-

quently on leafless radical culms. (A. tecta, Mnhl.)— Swamps and moist soil,

Md., S. Ind. to S. E. Mo., and southward. Sometimes fruiting several years

in succession.



SERIES II.

CRYPTOGAMOUS or FLOWERLESS PLANTS.

Vegetables destitute of proper flowers (i. e. having no

stamens nor pistils), and producing instead of seeds minute

one-celled germinating bodies called spores, in which there

is no embryo or rudimentary plantlet.

Class III. ACROGENS.

Cryptogamous plants with a distinct axis or stem, grow-

ing from the apex, and commonly not with later increase

in diameter, usually furnished with distinct leaves ; repro-

duction by antheridia and archegonia, sometimes also by

gemmation.

Subclass I. VASCULAR* ACROGENS, or PTERI-

DOPHYTES.*

Stems contaming woody fibre and vessels (especially scalari-

form or spiral ducts). Antheridia or archegonia, or both,

formed on a minute prothallus which is developed from the

spore on germination, the archegonium containing a nucleus,

which after fertilization becomes an oospore and at length

grows into the conspicuous spore-bearing plant.

Order 130. EQUISETACE.^. (Horsetail Family.)

Rush-like, often branching plants, with Jointed and mostly hollow stems

from running rootstocTcs, having sheaths at the joints, and, ivhen fertile,

terminated by the conical or spike-like fructification composed of shield-

shaped stalked scales bearing the spore-cases beneath. — A single genus.

1 The orders of this Subclass have been elaborated apew for this edition bT

Prof. Daniel C. Eaton of Yale University
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1. EQUISETUM, L. Horsetail. Scouring Rush. (H. 21.)

Spore-cases [sporangia, thecce) 6 or 7, adhering to the under side of the an-

gled shield-shaped scales of the spike, 1 -celled, opening down the inner side

and discharging the numerous loose spores. To the base of each spore are

attached 4 thread-like and club-sliaped elastic filaments, which roll up closely

around the spore when moist, and uncoil when dry. — Eootstocks perennial,

wide-creeping, hard and blackish, joint sd, often branched and sometimes bear-

ing small tubers. Stems erect, cylindiical, hollow, jointed ; the surface striated

or grooved with alternate ridges and furrows, the cuticle in most species con-

taining silica in the form of minute granules, rosettes, or tubercles ; the joints

containing besides the central air-cavity a circle of smaller hollows beneath

the furroAvs and a set of still smaller ones beneath the ridges ; the nodes closed

and solid, each liearins: instead of leaves a sheath which is divided into teeth

corresponding in number and position to the principal ridges of the stem;

stomata in the furrows, each with two pairs of guard-cells, of which the outer

pair is marked with radiating lines of silica. Branches, when present, in

whorls from (he base of the sheath, like the stem, but without the central air-

cavity. Prolhallus green, formed upon the ground, often variously lobed,

usually dioecious. (The ancient name, from eguus, horse, and seta, bristle.)

§ 1. Annual-stemmed, not surviving the winter.

* Fruiting in spring from soft and rather succulent pale or hroicnish fertile stems,

the sterile stems or branches appearing later, herbaceous and very different.

-*- Fertile sterns unbranched, destitute of chlorophyll and soon perishing; the

sterile branrhing copiously.

1- E. arvense, L. (Common H.) Fertile stems (4-10' high) with loos*

and usually distant about 8- 12-toothed sheaths; the sterile slender (at lengfn

1-2° high), 10 - l4-furrowed, producing long and simple or sparingly branched

4-angular branches, their teeth 4, herbaceous, lanceolate.— Moist, especially

gravelly soil; very common. March -May. Eootstocks often bearing little

tubers.— Var. campestre, Milde, is a not uncommon state, in which the ster-

ile stem bears a small fruiting spike at the summit. (Eu.)

•«- H- Fertile stems when older lyroducing herbaceous Z-sided branches, and lasting

through the summer, except the naked top which perishes afierfructification.

2. E. prat6nse, Ehrh. Sterile and finally also the fertile stems producing

simple straight branches; sheaths of the stem with ovate-lanceolate short teeth,

those of the branches 3-toothed ; stems more slender and the branches shorter

Shan in the last.— Mich, to Minn., and northward. April, May. (Eu.)

3. E. sylvaticum, L. Sterile and fertile stems (al)out 12-furrowed) pro-

ducing compound racemed branches; sheaths loose, with 8-14 rather blunt

teeth, those of the branches bearing 4 or 5, of the branchlets 3, lance-pointed

divergent teeth.— Wet shady places ; common northward. May. (Eu.)

* * Fruiting in summer ; stems all of one kind, or the fertile contemporaneous

with and like the sterile, equally herbaceous, producing mostly simple branches,

or sorrietimes nearly naked.

4. E. pallistre, L. Stems (lO-lS' high) slender, very deeply 5-9-

grooved, the ridges narrow and acute, roughish, the lance-awl-shaped teetl»
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whitish-margined; branches always hollow, 4-7-angled, rather few m a
whorl.— Wet places, Niagara River {Clinton), Wise. {Austin), and northward.
June, (Eu.)

5. E. littorale, Klihlewein. Stems (8-18' high) slender, deeplv - IG-

grooved, the ruhjrs rounded, the teeth shorter than in the last, narrowlv wliite-

margiued; branches often solid, 3 - 4-augled, 2 - 6 in a whorl. —Wet sand

v

shores, Vt. and N. Y., and northward.— Spores always abortive, whence the

plant has been considered a hybrid, perhaps of E. arvense and E. limosum
July. (Eu.)

6. E. limosum, L. (PI. 21, fig. l -5.) ^tem^ [2 -b°\v\gh) slightly many-
furroiced, smooth, sometimes continuing unbranched, but usually producing
ascending branches after fructification; sheaths appressed, with 10-22 (com-

monly about 18) dark-brown and acute rigid sliort teeth.— In shallow water;
rather common. — Air-cavities none under the grooves, but small ones under
#he ridges. A form in which the branches bear numerous small spikes is var.

polystAchyum, Bruckner. June, July. (Eu.)

§ 2. Stems all alike, evergreen, unbranched, or producing a few slender erect

branches ; fruiting in summer. Central air-cavity of the stem very large.

Stems tall and stout (1^-4° or even 6° high), simple, or casually branched,

evenly many-grooved ; sheaths appressed.

7. E. hyemale, L. (Scourixg-Rush. Shave-Grass.) Stems H-4°
nigh, 8-34 grooved, the ridges roughened by two more or less distinct lines of

tubercles ; sheaths elongated, with a black girdle above the base and a black limb
;

ridges of the sheaths obscurely 4-carinate, the teeth blackish, membranaceous,
soon falling off.—Wet banks; comm.cn northward. Formerly in common
use for polishing wood and metal. (Eu.)

8. E. robustum, Braun Stems tall and stout (sometimes 8-10° high

and nearly an inch thick), 20-48-grooved, the ridges roughened with one line

of transversely oblong tubercles ; sheaths rather short, with a black girdle at base

and a black limb; ridges of the sheaths tricarinate, the blackish teeth soon

falling off.— River-banks, Ohio and westward.

9. E. Isevigatum, Braun . Stems 1 - 4° high, rather slender, pale green,

I4-30-grooved, the ridges almost smooth; sheath slightly enlarged upward,

with a black girdle at the base of the mostly deciduous white-margined teeth,

and rarely also at the base of the sheath ; ridges of the sheath with Oi^e keel,

or sometimes obscurely tricarinate.— By streams and in clayey places, Ohio

CO Minn., and westward.

* * Stems slender, in tiifts, 5-10-grooved; sheaths looser.

10. E. variegatum, Schleicher. Stems ascending (6-18' long), usually

simple from a branched base, 5-lO-groored : sheaths green variegated with

black above, the 5-10 teeth tipped with a deciduous bristle.— Shores or river-

banks, N. H. (Bellows Falls, Carey) and Niagara to Minn, and nortliward;

rare. (Eu.)

11. E. SCirpoideS, Michx. Stems very numerous in a tufi,filiform (3 - 6'

high), fexuous and curving, mostly 6-grooved, with acute ridges ; sheaths 3-

toothed, the bristle-pointed teeth more persistent ; central air-cavity wanting
— Wooded hillsides, X. Eng. to Penn., Minn., and northward. (Eu.)
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Order 131. FILICES. (Ferns,)

Leafy plants, with the leaves (fronds) usually raised on a stalk or peti-

ole (stipe), rising from a (sometimes greatly elongated) rootstock, sepa-

rately rolled up (circinate) in the hud, and hearing on the under surface

or along the margin small reticulated sporangia, which at length split open

and discharge the numerous minute spores. Prothallus green, above ground,

normally moncecious.

Suborder I. Polypodiacese. Sporangia collected in dots, lines,

or variously shaped clusters {sori or fruit-dots) on the back or margins

of the frond or its divisions, cellular-reticulated, stalked, the stalk run-

ning into a vertical incomplete many-jointed ring, which by straightening

at maturity ruptures the sporangium transversely on the inner side, dis-

charging the spores. Fruit-dots often covered (at least when young) by

a membrane called the indusium (or less properly the involucre), growing

either from the back or the margin of the frond. (Plates 16-19.)

Tribe I. POLYPODIES. Fructification on the back of the frond, in round or

roundish fruit-dots (sori) placed on the veins or at the ends of the veins, without indu-

sium of any kind. Stipes articulated to the rootstock, leaving a distinct scar when

separated. Veins free (not reticulated) in our species.

1. Polypodiuni. Sori round, in one or more rows, on each side of the midrib or of the

segments of the frond.

Tribe II. GRAMMITIDES. Sori more or less elongated, without indusium, placed

on the back of the frond, usually along the veins or near their extremities. Veins free

In our species. ^

2. Notliolaena. Sori short, of few rather large sporangia, placed near the tips of the

veins ; under surface of the frond usually either chaffy, woolly, or powdery.

Tribe III. PTERIDES. Fructification marginal or intramarginal, provided with a

general indusium formed of the (either altered or unchanged) margin of the frond. Stipes

not articulated to the rootstock. Veins free in all our species.

* Sporangia at the ends of the veins, on a reflexed portion of the margin of the frond.

3. Adiantum. Midrib of the pinnules marginal or none. Stipe black and polished.

* Sporangia borne on a continuous marginal vein-like receptacle, connecting the apices of

the veins, and covered by a delicate whitish indusium formed of the reflexed margin.

4. Pteris. Midrib of the pinnules central. Stipe light-colored.

* * * Sporangia at or near the ends of the unconnected veins, borne on the under surface

of the frond ; indusium various.

5. Cheilanthes. Sori minute, at the ends of the veins ; indusium continuous or inter-

rupted. Fronds mostly chaff'y, woolly, or pulverulent, rarely smooth.

8. Pellaea. Sori on the upper part of the veins, distinct, or mostly forming a confluent sub-

marginal band of si)orangia. Indusium membranaceous, continuous, rarely wanting.

Sterile and fertile fronds not very unlike ; stipes dark-colored; fronds smooth.

7- Cryptogramine. Sori roundi.sh or elongated and extending far down the free veins,

at first covered by the veiy broad continuous indusium, at length exposed and con-

fluent. Sterile and fertile fronds very difierent ; stipes light-colored ; fronds smooth.

Tribe IV. BLiECHNES. Sori oblong or linear, borne on a veinlet parallel to the

midrib, and covered with a special usually concave or arched indusium attached to the

fruiting veinlet, and opening along the inner side.

8. Woodwardia. Sori forming a chain-like row each side of the midrib or central vein.

Veins reticulated.
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Tribe V» ASPL.ENIE^. Sori more or less elongated, occupying one or both sides of

oblique veins, covered by a special indusiuni which is attached by one side to the iertile

vein, and is free on the other. Stipes not articulated.

9. Asplenium* Sori on the upper side or rarely on both sides of a veiulet. Veins free

in all tnir species.

10. Scolopendrium. Sori linear, confluent in pairs, each pair appearing lilie a single

sorus with a double indusium opening down the middle. Veins free.

11. Camptdsorus. Sori oblong, variously curved, or some of them in opposite pairs-

Veins leticulated.

Tribe VI. ASPIDIE^. Sori round or roundish, on the back or rarely at the apex of

the vein, with a special indusium, rarely naked. Stipes not articulated to the rootstock,

* Indusium obsolete or none.

12. Phegopteris. Sori round, rather small. Veins free in our species.

* * Indusium evident, round or roundish, covering the sporangia, at least when young.

Sterile and fertile fronds not very unlike. Veins free in our species.

13. Aspidium. Indusmm flat or slightly convex, orbicular or round-reniform, fixed by

the centre, opening all round the margin.

14. Cystopteris. Indusium convex, fixed by a broad base partly under the sorus, com-

monly reflexed as the sporangia ripen.

# * Indusium obscure, irregularly semicircular. Fertile fronds much contracted and very

unlike the sterile ones.

15. Onoclea. Sporangia on an elevated receptacle ; divisions of the fertile frond pod-like

or berry-like.

Tribe VII. WOODSIE^. Sori round, borne on the veins ; indusium fixed under the

sorus, divided into segments or into slender filaments.

16. Woodsia. Small ferns with free veins. Indusium very delicate.

Tribe VIII. DICKSONIE^. Sori roundish, marginal or submarginal. Indusium

cup-shaped or two-valved, the outer portion composed of a reflexed lobule of the frond,

or more or less united to it.

17. Dicksonia. Indusium in our species small, membranaceous, nearly globular. Frond

elongated, decompound.

Suborder II. Hymeiiophyllkcese. Sporangria sessile on a

bristle-like receptacle within a cup-shaped or bivalvular involucre, the

ring transverse and complete. Fronds delicately membranaceous.

18. Trichoinanes. Involucres funnel-form or cuji-shaped.

Suborder III. Scliizfekcese. Sporangia ovate, sessile, having a

complete transverse articulated ring at the apex, and opening by a longi-

tudinal slit. (PL 19.)

19o Schizaea. Sporangia naked, fixed in a double row to the midrib of the narrow fertile

segments. Sterile fronds rigid, simple or dichotomously branched.

20, Liygodium. Sporangia borne in a double row on narrow fertile segments, each spo-

rangium seated on a separate veinlet,and provided with a special scale-like indusium.

Fronds leafy, climbing.

Suborder IV. Osinunclacese. Sporangia naked, globose, mostly

pedicelled, reticulated, with no ring or mere traces of one near the a|)ex,

opening into two valves by a longitudinal slit. Stipes winged at base

and almost stipulate! (PL 19.)

21. Osmunda. Fertile pinnse or fronds very much contracted, bearing the abundant and

large sporangia upon the margins of the very narrow segments. Veins free.
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1. POLYPODIUM, L. Polypody. (PI. 16.)

Fruit-dots round, naked, arranged on the back of the frond in one or more

rows each side of the midrib or central vein, or irregularly scattered, each borne

in our species on the end of a free Axinlet. Rootstocks creeping, branched,,

often covered with chaffy scales, bearing scattered roundish knobs, to which

the stipes are attached by a distinct articulation. (Name from ttoAl'S, manij,

and irovs,foot, alluding to the branching rootstock.)

1. P. VUlgare, L. (PI. 16, fig. l -3.) Fronds evergreen, oblong, smooth

both sides, 4-10' high, simple and deeply pinnatifid; the divisions linear-ob-

long, obtuse or somewhat acute, remotely and obscurely toothed ; veins once

or twice forked
;
fruii-dots large, midway between the midrib and the margin.—

Rocks; common. July. (Eu.)

2. P. incanum, Swartz. Fronds evergreen and coriaceous, oblong,

2-6' high, grai/ish and very scurfy underneath with peltate scales, simply pin-

natifid; the divisions oblong-linear, obtuse
;
/"r^/Wo^s rather smcdl, near the

margin ; veins forking, free in the N. American plant !— Rocks and trunks

of trees, Va. and Ohio to 111., and southward. Aug.

2. N O T H O L^ N A, R. Brown. Cloak-Fern.

Fruit-dots roundish or oblong, placed near the ends of the veins, soon more

or less confluent into an irregular marginal baud, with no proper involucre.

"V eins always free. Fronds of small size, 1 - 4-pinnate, the lower surface almost

always either hairy, tomeutose, chaffy, or covered with a fine waxy white or

yellow powder. (Name from vbQos, spurious, and Xatva, a cloak, the woolly

coating of the original species forming st spurious covering to the sporangia.)

1. N. dealbata, Kunze. Fronds triangular-ovate, 1-3' long, 3 -4-pin-

nate ; rhachis and branches straight, black and shining ; ultimate pinnules

scarcely a line long, white and powdery on the loMer surface.— Clefts of cal-

careous rocks. Mo., Kan., and southwestward. July - Aug.

3. ADIANTUM, L. Maidenhair. (PI. 17.)

Fruit-dots marginal, short, borne on the under side of a transversely oblong,

crescent-shaped or roundish, more or less altered margin or summit of a lobe

or tooth of tlie frond reflexed to form an iudusium ; the sporangia attached to

the approximated tips of the free forking veins.— Main rib (costa) of the pin-

nules none (in our species ), or at the lower margin. Stipes black and polished.

(The ancient name, from a- privative and Sialuw, meaning unicetted, the smooth

foliage repelling rain-drops.)

1. A. pedatum, L. (PI. 17, fig. l-3.) Frond forked at the summit oj

the upright slender stalk (9-15' high), the recurved branches bearing on one

side several slender spreading pinnate divisions
;
pinnules numerous, short-

stalked and obli(juely triangular-oblong, entire on the lower margin, from

which the veins all proceed, and cleft and fruit-bearing on the other.— Rich,

moist woods. July. — A delicate and most graceful Fern.

2. A. CapillUS-Veneris, L. Fronds with a continuous main rhachis,

ovate-lanceolate, 9-18' long, often pendent, 2 -3-pinnate at the base, the upper

third or half simply pinnate; pinnules wedge obovate or rhomboid, 6- 12"

long, deeply and irregularly incised; veinlets flabellately forking from the
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l)ase , involucres luuulate or transversely oblong.— Moist rocky places, Va.

to Mo., and southward. (Eu.)

4. PTERIS, L. Brake or Bracken. (PI. 17.)

Sporangia in a continuous slender line of fructification, occupying the entire

margin of the fertile frond, and covered by its retiexed narrow edge which

forms a continuous membranaceous indusium, attached to an uninterrupted

transverse vein-like receptacle connecting the tips of the forked free veins.

—

-

Fronds 1-3-pinnate or decompound. (The ancient Greek name of Ferns,

from TTTepov, a icing, on account of the prevalent pinnate or feathery fronds.)

1. P. aquilina, L. (Common Brake.) Frond dull green (2-3° wide),

ternate at the summit of an erect stout stalk (1 -2° high), the widely spread-

ing branches twice pinnate; pinnules oblong-lanceolate ; the upper undivided;

the lower more or less pinnatifid, with oblong obtuse lobes, margined all round

with the indusium, which is really double in this species.— Var. caudata,

with f\\e. lobes very narrow and revolute, the terminal ones m.uch elongated,

is a southern form, w hich extends in a modified condition as far north as New
Jersey.— Thickets and hillsides, common. Aug. (Eu.)

5. CHEILANTHES, Swartz. Lip-Fern. (PI. 1 7.)

Sporangia borne on the thickened ends of free veinlets, forming small and

roundish distinct or nearly contiguous marginal fruit-dots, covered by a mostly

whitish and membranaceous, sometimes herbaceous, common indusium, formed

of the reflexed margin of separate lol)es or of the whole pinnule.— Low, mostly

with 2-3-pinnate and hairy or chaffy, rarely smooth fronds, the sterile and

fertile nearly alike, the divisions with the principal vein central. Some spe-

cies with continuous indusium connect this genus very closely with the next.

(Name composed of xeTAos, a lip, and &uGos. flower, from the shape of the in-

dusium.)
* Fronds smooth, or at most hairy.

1. C. Alabamensis, Kunze. i^ronc/i; smoo^A, chartaceous (2-8' long),

ovate-lanceolate, bipinuate
;
pinnae numerous, oblong-lanceolate

;
pinnules tri-

angular-oblong, rather acute, often auriculate or lobed ; indusium continuous,

rather broad, pale, and of firm, consistence.— On rocks, mountains of Va. to

Ky., and southward.

2. C. vestita, Swartz. (PI. 17, fig. 1, 2.) Fronds (6-15' high), lanceo=

late-oblong, hirsute, as are the brown and shining stipes, with straightish jyromi-

nentlij articulated rusti/ hairs, twice pinnate; pinnte rather distant, triangular-

ovate
;
pinnules oblong, croAvded (2 - 4" long), more or less incised, the ends

ofthe roundish or oblong lobes reflexed and forming separate herbaceous involucres.

which are pushed back by the ripened sporangia.— Clefts of rocks, Manhattan

Island ( W. W. Densloiv) and N. J. to 111., and southward.

* * Fronds woollg or tomentosQ.

3. C. tomentbsa, Link. Fronds (12-20' high) lanceolate-oblong, densely

tomentose with slender and entangled whitish obscure Ig articidated hairs, thrice

pinnate; primary and secondary pinnae oblong or ovate-oblong; pinnules dis-

tinct, mmnte (i-1'' long), roundish-obovate, sessile or adnate-decurrent, the

upper surface less wooWv, the reflexed narrow margin forming a continuous some-
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what membranaceous indusium. — Mountains of Va. and Ky. ; thence west and

southward.— Stipe and rhachis rather stout, brown, covered with narrow chaffy

scales and whitish hairs.

4, C. Ianugin6sa, Nutt. Stipes slender, at first hairy, black or brown,

shining; fronds (3-6' high) ovate-lanceolate, woolly with soft whitish distinctly

articulated flattened hairs, becoming smoother above, twice or thrice pinnate;

pinnae (5-6'' long) ovate, the lowest distant, the others contiguous; pinnules

crenatehj pinnatifld, or mostly divided into minute and roundish densely

crowded segments (^-1" long), the herbaceous margin recurved forming an al-

most continuous indusium.— In dense tufts, on dry rocks and cliffs. 111. to Minn.,

thence west and southward.

6. PELL^A, Link. Cliff-Brake. (PI. 16.)

Sporangia in roundish or elongated clusters on the upper part of the free

veins, distinct, or confluent laterally so as to imitate the marginal continuous

line of fructification of Pteris, commonly covered by a broad membranaceous

and continuous (rarely interrupted) general indusium, which consists of the

reflexed and altered margin of the fertile pinnule or division. Small ferns,

with 1-3-pinnate fronds, the fertile ones with narrower divisions than the

sterile, but otherwise similar. Stipes generally dark-colored, smooth and

shining. (Name from ireAAos, dusky, alluding to the stipe.)

1. P. gracilis, Hook. (PL 16.) Fronds smooth (3-6' high), c?e//cafe/y

membranaceous and slender, of few pinnae, the lower ones once or twice pin-

nately parted into 3-5 decurrent divisions, those of the fertile frond oblong

or linear-oblong, entire or sparingly incised ; of the sterile ovate or obovate,

crenate or incised ; veins of the fertile fronds mostly only once forked.—
Shaded calcareous rocks, Mass. to Minn., and northward ; rare. July.—
Rootstock very slender, creeping; stipes polished, brownish, darker and

sparingly chaffy at base.

2. P. atropurpurea, Link. Smooth, except some bristly-chaffy hairs

on the midribs and especially on the dark purple and polished stalk and rhachis,

6-15' high
; frond coriaceous, pale, once or below twice pinnate ; the divisions

broadly linear .or oblong, or the sterile sometimes oval, chiefly entire, some-

what heart-Bhaped or else truncate at the stalked base ; veins about twice

forked. — Dry calcareous rocks ; not common, but of wide range. July.—
Rootstock short and stout ; stipes clustered,

7. CRYPTOGRAMME, R.Brown. Rock-Brake.

Fruit-dots roundish or elongated and extending far down on the free forking

veins. True involucre or indusium none, the herbaceous margins of the fertile

segments at first reflexed and meeting at the midrib, at length opening out flat

and exposing the confluent sporangia.— Low ferns, with smooth, 2 - 3-pinnate

fronds, the fertile ones taller than the sterile, and with much narrower divis-

ions. (Name from Kpuwros, hidden, and ypa/x/xi}, a line, alluding to the lines

of sporangia at first concealed by the reflexed margin.)

1. C. acrostichoides, R. Brown. Stipes densely tufted, straw-colored -

fronds 2 -3-pinnate (6-10' high); fertile segments stalked, linear or linear-

oblong {3-5'' long), the sporangia in lines extending down the veins almost
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to the midrib, confluent when ripe and covering the under surface of the now

fully opened segments ; sterile fronds on much shorter stipes, with ovate or

obovate decurreut and crenatelj toothed or incised segments. (Allusorus

acrostichoides, Sprengel.) — On rocks, from L. Superior westward and north-

ward.— Very near C. crispa of Eu.

8. WOODWARDIA, Smith. Chain-Fern. (PI. 17.)

Fruit-dots oblong or linear, arranged in one or more chain-like rows on trans-

verse anastomosing veinlets parallel and near to the midrib. ludusium fixed

by its outer margin to the fruitful veinlet, free and opening on the side next

the midrib. Veins more or less reticulated, free toward the margin of the

frond.— Large ferns, with piuiiatifid or pinnate fronds. (Named for Thomas

J. Woodward, an English botanist.)

§ 1. ANCHfSTEA. Sterile and fertile fronds alike; veins forming only one

row of meshes (areoles).

1. W. Virginiea, Smith. (PI. 17, fig. 4, 5.) Fronds (2-3° high) pin-

nate, with numerous lanceolate pinnatifid pinnae; segments oblong; veins

forming a row of narrow areoles along the midrib both of the pinnae and of

the lobes, the outer veinlets free ; fruit-dots oblong, one to each areole, con-

fluent when ripe.— Wet swamps, Maine to Ark., and southward. Rootstocks

creeping, often 6-8° long ! July.

§ 2. LORINSERIA. Sterile and fertile fronds unlike ; veins of the sterile

fronds forming many rows of meshes.

2. W. angUStifolia, Smith. (PI. 17, fig. 1-3.) Fronds pinnatifid;

sterile ones (12- 18' high) with lanceolate serrulate divisions united by a broad

wing ; fertile fronds taller, with narrowly linear almost disconnected divisions,

the areoles and fruit-dots (4 - 5'' long) in a single row each side of the second-

ary midribs ; rootstocks creeping.— Wet woods, New Eng., near the coast, to

Ark., and southward ; rare. Aug., Sept.

9. ASPLENIUM, L. Spleenwort. (PI. 18.)

Fruit-dots oblong or linear, oblique, separate ; the straight, or rarely curved,

indusium fixed lengthwise by one edge to the upper (inner) side of the fertile

vein ;
— in some species a part of the fruit-dots are double, the fertile vein bear-

ing two indusia placed back to back. Veins free in all our species. (Name

from o- privative and o-ttXtjj/, '^'^ spleen, for supposed remedial properties.)

§ 1. ASPLENIUM proper. Indusium straight or slightly curved, attached to

the upper side of the vein, rarely double.

* Small evergreen ferns ; fronds pinnatifid, or pinnate only near the base.

1. A. pinnatifidum, Nutt. Fronds (3-6' long) lamcedlsite, pinnatifid,

or pinnate below, tapering above into a slender prolongation, " the apex sometimes

rooting"; lobes roundish-ovate, obtuse, or the lowest pair long-acum'nate ; fruit-

dots irregular, those next the midrib often double, even the slender prolonga-

tion fertile. — On cliffs and rocks, Penn. to Mo., and southward ; very rare.

July. — Resembles the Walking-Leaf (Camptosorus), but the veins are free

Stipes brownish, becoming green abov- and so passing into the broad pale preen

midrib.
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2. A. ebenotdes, R. R. Scott. Fronds (4 - 9' long) broadly lanceolate

pinnatijid, below pinnate, the apex prolonged and slender ; divisions lanceolate

from a broad base, the loiver ones shorter, often proliferons, as is the apex of the

frond; fruit-dots much as in the last; stipes black and polished, as is the lower

part of the midrib, especially beneath. — Limestone cliffs, Conn, and Penn., and

southward; very rare, usually growing with Camptosorus and Asplenium

ebeneum, of which Rev. M. G. Berkeley considered it a probable hybrid.

* * Small evergreenferns ; the narrowfronds simply pinnate with numerouspinnoe.

-t- PinncB not auricled.

3. A. viride, Hudson. Fronds (2 - 5' long) tufted, linear in outline, pale

green, softly herbaceous ; pinnm roundish-ovate or ovate-rhomboid, short-stalked,

crenately toothed (2-4" long), the midvein indistinct and forking; the slender

stipe brownish and passing into a green herbaceous rhachis.— Shaded cliffs;

northern New Eng., west and northward; rare. (Eu.)

4. A. Tricll6manes, L. Fronds (3-8' long) in dense spreading tufts,

linear in outline, dtirk green and more rigid ; pinmt roundish-oblong or oval (3 - 4"

long), entire or crenulate, rarely incised, unequal-sided, obliquely wedge-trun-

cate at base, attached by a narrow point, the midvein forking and evanescent

;

the thread-like stipe and rhacJiis purple-brown and shining.— Shaded cliffs;

common. July. (Eu.)

-4- -t- Pinnce more or less auricled.

5. A. parvulum, Mart. & Gal. Fronds upright (4-10' high), narrowly

linear-oblanceolate
;
jiinme (2 - 6" long) rigid and thich'sh, mostly opposite, nearly

sessile, somewhat deflexed, oblong, obtuse, entire or crenulate, auricled on the

upper or both sides ; sori rather few, as near the margin as the continuous

midvein ; stipe and rhachis black and shining. — Mountains of Va. to Mo.,

and southward.— Nearly intermediate between the last and the next.

6. A. ebdneum, Ait. Fronds upright (9 -18' high), linear-oblanceolate

in outline, fertile ones much the taller; pinnce (6-18" long) frmly membra-

naceous, mostly alternate, sessile, spreading, oblong or oblong-linear, ^?je/y ser-

rate or even incised, the base auricled on the upper or both sides ; sori many,

nearer the elongated midvein than the margin ; stipe and rhachis blackish-

purple and shining.— Rocky, open woods ; rather common.

* * * Small evergreen ferns ; the broaderfronds \-S-pinnate; pinnce incised.

7. A. Bradl6yi, D. C. Eaton. Fronds oblong-lanceolate, 4-7' long, besides

the blackish and somewhat shining stipe, membranaceous, pinnate; pinmt

rather numerous, the lower ones no larger than the middle ones, all short-stalked,

oblong-ovate, obtuse, incised or pinnatifid into oblong toothed lobes. — On
rocks, Ky. and southward ; rare. A single plant has been gathered near New-

burg, N. Y. — Intermediate between A. ebeneum and A. montanum.

8. A. montanum, Willd. Fronds ovate-lanceolatefrom a broad base (2 -

5' long), subcoriaceous, pinnate
;
pinnae ovate-oblong, the lowest piunately cleft

into oblong or ovate cut-toothed lobes, the upper gradually simpler; rhachis

green, broad andfat ; stipe broivn at base.— Cliffs and rocks, from Conn, and

Fenn. to Ky., and southward. July.

9. A. Rtlta-muraria, L. Fronds deltoid-ovate (1 - 2^' long), subcori-

aceous, laxly :2 -.'i-idiinate at base, the pinnae alternate; xdtimate seqmentsfew,
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stalked (2-5" long), from narrowli/ cuneate to roundish-obovate, toothed or in-

cised at the apex; veins forking; sori 2-4 on a segment. — Limestone cliffs,

Vt. to Mich., and southwanl ; scarce. July. (Eu.)

* * * * Tall ferns (2-4° high), not evergreen ; fronds pinnatp or suh-bipinnate.

10. A. angUStifolium, Michx. Fronds thin, simplij pinnate; pinnrr

numerons, short-stalked, linear-lanceolate, acuminate, entire or creuulate (3-4'

long), those of the fertile fro)id narrower ; fruit-dots linear, 20-40 each side of

the midvein ; indusia slightly convex. — Rich woods, W. New Eng. to Wise

and southward along the monntains. Sept.

11. A. thelypteroides, Michx. (PL 18, fig. l, 2.) Fronds (2-3^

high) pinnate : pinnve deeply pinnatijid, linear-lanceolate (3 - 5' long) ; the lobes

oblong, obtuse, minutely toothed, crowded, each bearing 3-6 pairs of oblong

fruit-dots, some of them double. — Rich woods ; not rare. July - Sept.

§ 2. ATHYRIUM. Indusium delicate, curved, often crossing the vein, and at-

tached to both sides of it, thus becoming reniform, or shaped like a horseshoe.

12. A. Filix-fOBmina, Bernh. Eronds (1-3° high) ovate-oblong or

broadly lanceolate, twice pinnate
;
pinnae lanceolate, numerous

;
pinnules con

fluent on the secondary rhachis by a narrow margin, oblong and doubly serrate,

or elongated and pinnately incised with cut-toothed segments ; fruit-dots short,

variously curved, at length confluent. — Moist woods ; common and presenting

many varying forms. .July. (Eu.)

10. SCOLOPENDRIUM, Smith. Hart's-Tongue. (PI. 18.)

Eruit-dots linear, elongated, almost at right angles to the midrib, contiguous

by twos, one on the upper side of one veinlet, and the next on the lower side of

the next superior veinlet, thus appearing to have a double indusium opening

along the middle. (Tlie ancient Greek name, so called l)ecause the numerous

parallel lines of fruit resemble the feet of the centipede, or Scolopendra.)

I. S. VUlgare, Smitb. Frond oblong-lanceolate from an auricled-heart-

shaped base, entire or wavy-margined (7-18' long, 1-2' wide), bright green.

— Shaded ravines and under limestone cliffs ; central N. Y. ; also in Canada

and Tenn. ; very rare. Aug. (Eu.)

II. CAMPTOSORUS, Link. Walking-Leaf. (PI. 1 8.)

Fruit-dots oblong or linear, as ir. Asplenium, but irregularly scattered on

either side of the reticulated i^eins of the simple frond, those next the midrib

single, tlie outer ones inclined to approximate in pairs (.so that their two indu-

sia open face to face), or to become confluent at their ends, thus forming crooked

lines (whence the name, from Kafxinos, bent, and awpos, iov fruit-dot.)

1. C. rhizophyllus, Link. Fronds evergreen, sub-coriaceous, growing

in tufts, spreading or procumbent (4-12' long), gradually narrowed fi'om a

cordate or auricled base to a long and slender acumination, which often roots

at the end and forms a new plant.— Shaded rocks, especially calcareous rocks,

N. Eng. to Minn., and southward to Kan. and Ala.— The auricles are some-

times greatly elongated, and even rooting ; in another form they are lacking,

as in the thinner leaved C. Sibiricus. July.
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12. PHEGOPTERIS, Fee. Beech Fekn.

Fmit-dots small, round, naked (no indusium), borne on the back of the veins

below the apex Stipe continuous with the rootstock.— Our species have free

veins and bright green membranaceous fronds, decaying in early autumn.

(Name composed of (piqyos, an oak or beech, and irrepis, fern.)

* Fronds twice pinnaiijid ; pinnce all sessile, adnate to the wj.nged rhachis.

1. !P. polypodioides, Fe'e. Fronds triangular, lo7i(jer than broad (4-9

long), hairy on the veins, especially beneath
;
piuufe linear-lanceolate, the low-

est pair dejlexed and standing forward ; their divisions oblong, obtuse, entire,

the basal decurrent upon the main rhachis; fruit-dots all near the margiji. —
Damp woods ; common northward. July.— Rootstock slender, creeping, bear

ing a few distant slender stalks, rather longer than the fronds. (Eu.)

2. P. hexagonoptera, Fee. Fronds triangular, usually broader than

/on^ (7-12' broad), slightly pubescent and often finely glandular beneath;

pinnae lanceolate ; upper segments oblong, obtuse, toothed or entire, those oj

the vert/ large lowest pinnce elongated and pinnatelij lobed, basal ones very much

decurrent and forming a continuous mauy-angled wing along the main rha-

chis; fruit-dots near the margin; some also between the sinus and the mid-

rib.— Rather open woods. New Eng. to IMinn., and southward ; common. July.

— Larger and broader than the last, which it often closely resembles.

* * Fronds ternate, the three divisions petioled ; rhachis wingless.

3. P. Dryopteris, Fee. Fronds smooth, broadly triangular (4-6' wide)

,

the three triangular primary divisions all widely spreadiyig, 1 - 2-pinnate ; seg-

ments oblong, obtuse, entire or toothed ; fruit-dots near the margin.— Rocky

woods; common northward. July. (Eu.)

4. P. calcarea, Fee. Fronds minutely glandular and somewhat rigid,

the lateral divisions ascending ; lowest inferior pinnas of the lateral divisions

smaller in proportion than in the last species, which it otherwise closely re-

sembles. — Iowa and Minn. ; rare. July. (Eu.)

13. ASPIDIUM, Swartz. Shield Fern. Wood Fern. (PI. 19.)

Fruit-dots round, borne on the back or rarely at the apex of the veins. In-

dusium covering the sporangia, flat or flattish, scarious, orbicular and peltate

at the centre, or round-kidney-shaped and fixed either centrally or by the sinus,

opening all round the margin. Stipe continuous (not articulated) with the

rootstock.— Our species have free veins and 1 - 3-pinnate fronds. (Name,

aairi^iov, a small shield, from the shape of the indusium.)

§ 1. DRY6PTERIS. Indusium reniform, or orbicular with a narrow sinus.

* Veins simple or simply forked and straight; fronds annual, decaying in au-

tumn, the stalks and slender creeping rootstocks nearly naked.

1. A. Thel^pteris, Swartz. Fronds pinnate, lanceolate in outline
;
pin-

nse horizontal or slightly recurved, linear-lanceolate, deeply pinnatifid, the low-

est pairs scarcely smaller ; lobes oblong, entire, obtuse or appearing acute when

in fruit from the strongly revolute margins ; veins mostlyforked, bearing the (soon

confluent) fruit-dots near their middle; indusium minute, smooth and naked.

— Marshes ; common. Aug.— Stalk 1° long or more, usually longer than the

frond, which is of thicker texture than the next, and slightly downy. (Eu.)
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"2. A. Noveboracense, Swartz. Fronds pinnate, lanceolate in outline,

lapering both icaijs from the middle; pinnaj lanceolate, ^//e lowest 2 or viore

pairs r/radualli/ shorter and dejiexed ; lobes flat, oblong, basal ones often en-

larged and incised; veins simple, ov iov'kQd hi the basal lobes; fruit-dots dis-

tinct, near the margin ; indusium minute, the margin glanduliferous.— Swamps
and moist thickets ; common. July.— Frond pale green, delicate and mem-
branaceous, hairy beneath along the midribs and veins.

* * Veins, at least the lowest, more than once forked or somewhat pinnateli/

hranchinc] ; fruit-hearing veinlets often obscure or vanishing above the fruit-

dot ; fronds, at least the sterile ones, often evergreen ; stalks and apex oj

the thickened rootstock scaly or chaffij, and often the main rhachis also.

't-I^onds small, pinnate ; pinnce pinnatifid ; indusia very large, persistent.

3. A. fragrans, Swartz. Fronds (4-12' high) glandular and aromatic,

narrowly lanceolate, with linear-oblong pinnately-parted pinnie ; their crowded

divisions (2" long) oblong, obtuse, toothed or nearly entire, nearly covered be-

neath with the very large thin imbricated indusia, which are orbicular with a

narrow sinus, the margin sparingly glanduliferous and often ragged.— On
rocks, especially near waterfalls, mountains of northern New Eng., west and

northward.— Kootstock stout, nearly erect, densely chaffy, as are the crowded

stipes and rhachis. (Asia, and barely reaching S. E. Eu.)

•«- -I- Large (1 -2^° ^^ig^), the fronds mostly twice pinnate icith variously toothed

and incised pinnules ; indusia rather small, shrivelled in age, or deciduous.

4. A. Spinulosum, Swartz. Stipes with a few pale-broicn deciduous

scales; frond ovate-lanceolate, twice ipinnate
;
pinrice oblique to the rhachis,

elongated-triangular, the lower pairs broadly triangular
;
pinnules set obliquely

on the midribs, connected by a very narrow wing, oblong, acute, incisely ser-

rate or pinnatifid with spinulosely-toothed lobes; indusium smooth and ivithout

marginal glands.— In damp woods, New Eng. to Ky., and northward. July.

— The common European type, rare in North America. (Eu.)

Var. interraddium, I). C. Eaton. Scales of the stipe few, bi-oicn with

a darker centre ; frond broadly oblong-ovate, twice or often thrice pinnate

;

ptnnce spreading, oblong-lanceolate, t\vQ lower unequally triangular-ovate
;
pin-

nules crowded, ovate-oblong, spreading, pinnately divided ; the oblong lobes

spinulose-toothed at the apex ; margin of the indusium denticulate and beset

with minute stalked glands.— Woods, everywhere.

Var. dilatatum, Hook. Scales of the stipe large, broicn with a dark cen-

tre; frond broader, ovate or triangular-ovate in outline, oftenest thrice pinnate;

pinnules lance-oblong, the lowest often mucli elongated ; indusium (in the

North American plant) smooth and naked. — A dwarf state, fruiting when
only 5-8' high, answers to var. dumetorum.— N. New Eng, to Minn., chiefly

in mountain woods, and northward. (Eu.)

5. A. Boottii, Tuckerman. Scales oi the stipe pale-brown : fronds (1-2|°

long) elongated-lanceolate in outline, somewhat narrowed at base ; lowest pin-

Uic triangular-ovate, the upper longer and narrower; pinnules oblong-ovate,

sharply spinulose-serrate or the lower pinnatifid ; indusium minutely glandular.

(A. spinulosum, var. Boottii, of last ed. A. cristatum, var. uliginosum, Milde.)

— Wet thickets and about ponds, New Eng. to Del. and Minn. July. — Ster-

ile fronds much smaller and simpler than the fertile. (Eu.)
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*-*-•*- Large (2-4° high) ; fronds once pinnate and the pinnce deeply pinnoH-

Jid, or nearly twice pinnate; fruit-dots not very near the margin; the indu

sium large, thinnish and flat, persistent.

6. A. cristatum, Swartz. Frond linear-oblong or lanceolate in outline

(1 -2° long)
;
pinnce short (2-3' long), triangular-oblong , or the lowest nearly

triangular-ovate, from a somewhat heart-shaped base, acute, deeply pinnatifid

;

the divisions (6- 10 pairs) oblong, very obtuse, finely serrate or cut-toothed, the

lowest piunatifid-lobed
;
fruit-dots as near the midvein as the margin ; indusium

rouud-reniform, the sinus mostly shallow, smooth and naked.— Swamps, etc.

;

common. July.— Stipes and the stout creeping rootstock bearing broad and

deciduous chaffy scales. (Eu.)

Var. Clintonianum. Frond in every way much larger (2^-4° long),

pinnce oblong-lanceolate, broadest at base (4- 6' long, 1-2' broad), deeply pin-

natifid ; the divisions (8-16 pairs) crowded or distant, //?;eor-o6/o?2^, obtuse,

obscurely serrate or cut-toothed, the basal sometimes pinnately lobed ; veins

pinnately forking, the lowest anterior veinlets bearing the fruit-dots near the

midvein : indusium orbicular with a shallow sinus, smooth and naked.—
Swampy woods, New Eng. to N. J., N. Y. {G. W. Clinton, etc.), and west-

ward. July.— Rootstock stout, creeping, chaffy (like the stipes) with large

bright-brown scales. A showy fern, unlike any European form of A. crista-

tum, and often mistaken for A. Goldianum.

7. A. Goldianum, Hook. Frond broadly ovate, or the fertile ovate-

oblong in outline (2-3° long)
;
pinna', (6-9' long), oblong-lanceolate, broad-

est in the middle, pinnately parted ; the divisions {about 20 pairs) oblong-linear,

slightly scythe-shaped (9- 15" long), serrate with appressed teeth; veins pin-

nately forking and bearing the fruit-dots very near the midvein ; indusium very

large, orbicular with a deep narrow sinus, smooth and without marginal

glands.— Rich and moist woods, from Conn, to Ky., and northward. July.

— A stately fern, often 4° high, the fronds growing in a circle from a stout

ascending chaffy rootstock, and decaying in autumn. Indusium with the

sides of the sinus often overlapping, thus appearing to be round and entire as

in § Polystichum.

•*--f^ *-•*- Large (1 -3° high) ; stipes very chaffy at base ; fronds twice pinnate,

but the upper pinnules confluent, some of the lorver pinnatifid-toothed ; fruit-

dots rather large; indusium convex, ivithout marginal glands, pe/sistent.

8. A. Filix-mas, Swartz. Frond lanceolate in outline (1-3° high);

pinnae linear-lanceolate, tapering from base to apex
;
pinnules oblong, very

obtuse, serrate at the apex and obscurely so at the sides, the basal iuciselv

lobed, distinct, the upper confluent ; fruit-dots nearer the midvein than the

margin, and usually confined to the lower half of each fertile pinnule. —
Rocky woods, N. Mich, to the Dakotas and Col. — Frond thickisli but not sur-

viving the winter. (Eu.)

9. A. marginale, Swartz. (PI. 19, fig. l, 2.) Frond evergreen, smooth,

thickish and almost coriaceous, ovate-oblong in outline (1-2° long); pinnae

lanceolate, acuminate, sliglitly broadest above the base
; pinnules oblong or

oblong-scythe-shaped, crowded, obtuse or pointed, entire or crenately-toothed

;

fruit-dots close to the margin.— Rocky hillsides in rich woods; common, <l»

pecially northward. Aug.
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§ 2. POL 1 STICHUM. Indnsium orbicular and entire, peltate
,
Jixed by the

depressed centre ; fronds rigid and coriaceous, evergreen, very chaffy on the

rhachis, etc. ; pinnce or pinnules auricled at base on the upper side, crowded,

the teeth or lobes bristle-tipped.

* Fronds simply pinnate.

10. A. acrostichoides, Swartz. (Christmas Fern.) (PI. 19, fig. 3, 4.)

Frond lanceolate (l-:2^° higli), stalked; pinnce linear-lanceolate, somewhat

scythe-shaped, lialf-lialberd-shaped at the slightly stalked base, serrulate with

appressed bristly teeth ; the fertile (upper) contracted and smaller, beariug con-

tiguous fruit-dots near the midrib, Avhich are confluent with age, covering the

surface.— Var. ixcIsum is a state witli cut-lobed pinnae, a not unfrequent case

in the sterile fronds ; sometimes Avith all the tips fertile.— Common in rocky

woods, especially northward. July.

11. A. Lonchitis, ^^wartz. Frond linear-lanceolate (9 - 20' high), scarcely

stalked, very rigid ; pinnce broadly lanceolate-scythe-shaped, or the lowest trian-

gular, strongly auricled on the upper side, and wedge-truncate on the lower,

densely spinulose-toothed (T or less in length), copiously fruit-bearing; fruit-

dots contiguous and near the margins.— Woods, southern shore of Lake Su-

perior, and northward. (Eu.)

* * Fronds bipinnate.

12. A, acule^tum, Swartz, var. Braunii, Koch. Fronds spreading

(1^-2° long), oblong-lanceolate in outline, with a tapering base, the lower of

the many pairs of oblong-lanceolate pinna gradually reduced in size and ob-

tuse
;
pinnules ovate or oblong, obtuse, truncate and almost rectangular at

base, short-stalked, or the upper confluent, sharply toothed, beset with long

and soft as well as chaffy hairs.— Deep woods, mountains of New Eng., N. Y.,

and Penn., and northward. (Eu.)

14. CYSTdPTEEIS, Bernhardi. Bladder Fern. (PI. 19.)

Fruit-dots roundish, borne on the back of a straight fork of the free veins;

the delicate indusium hood-like or arched, attached by a broad base on the in-

ner side (toward the midrib) partly under the fruit-dot, early opening free at

the other side, which looks toward the apex of the lobe, and is somewhat

jagged, soon thrown back or withering away.— Tufted ferns with slender

and delicate 2 - 3-pinnate fronds ; the lobes cut-toothed. (Name composed of

Kva-Tis, a bladder, and impis./ern, from the inflated indusium.)

1. C. bulbifera, Bernh. (PI. 19, fig. 1-3.) Frond lanceolate, elongated

(I -2° long), 2-pinnate; the pinnae lanceolate-oblong, pointed, horizontal (1 -

2' long); the rhachis and pinnce often bearing bulblets underneath, wingless;

pinnules crowded, oblong, obtuse, toothed or pinnatifid ; indusium short, trun-

cate on the free side.— Shaded ravines, not rare from N. Eng. to Ark., com-

moner on calcareous rocks. July.— Specimens from Tenn. and Ark. have

sometimes shorter fronds and few or no bulblets, indicating an approach to the

next species.

2. C, fragilis, Bernh. Frond oblong-lanceolate (4-8' long, besides the

bstttle stalk wliich is fully as long), 2 -3-pinnate ; the pinnte and pinnules ovata

or lanceolate in outline, irrearularlv mnnatifid or cut-tootheA, mostly acute.
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decurren. on the margined or winged rhachis ; iudusiura tapering or acute at

the free end.— Shaded cliffs and rocky woods ; common and greatly varying

in the shape and cutting of the pinnules. July. (Eu.)

15. ONO CLE A, L. (PI. 16 and 19.)

Sporangia borne on elevated receptacles, forming roundish sori imperfectly

jovered by Aery delicate hood-shaped indusia attached to the base of the re-

ceptacles. Fertile fronds erect, rigid, with contracted pod-like or berry-like

divisions at first completely concealing the sporangia, and at last, when dry

and indurated, cracking open and allowing the spores to escape. Sterile

fronds foliaceous. Rootstocks creeping and constantly forming new plants

(Name apparently from ovos, a vessel, and kAc/w, to close, from the singularly

rolled up fructification.)

§ 1. ONOCLEA proper. Sterile frond with anastomosing veins.

1. O. sensibilis, L. (Sexsitive Fern.) (PI. 19, fig. 1, 2.) Fronds

scattered; the sterile ones long-stalked (2-15' long), triangular-ovate, pin-

natifid into a few oblong-lanceolate sinuately lobed or nearly entire segments

;

veins reticulated with fine meshes ; fertile fronds contracted, closely bipinnate,

the pinnules rolled up into berry-like bodies.— Moist meadows and thickets,

very common and variable. July.— Imperfectly fertile fronds sometimes

occur, with the still foliaceous pinnae cut into obovate segments with free veins

and abortive sori ; the so-called var. obtusilobIta.

§ 2. STRUTHIOPTERIS. Sterile frond with free veins.

2. O. Struthiopteris, Hoffmann. (PI. 16, fig. 1 -5.) Fronds growing
in a crown ; sterile ones short-stalked (2-10° high), broadly lanceolate, nar-

rowed toward the base, pinnate with many linear-lanceolate, pinuatifid pinnae

;

veins free, the veiulets simple ; fertile frond shorter, pinnate with pod-like

or somewhat necklace-shaped pinnse. (Struthiopteris Germanica, Willd.) —
Alluvial soil, common northward. July.— The rootstock sends out slender

underground stolons, which bear fronds the next year. (Eu.

)

16. WOODS I A, R.Brown. (PI. 19.)

Fruit-dots round, borne on the back of simply-forked free veins ; the very
thin and often evanescent indusium attached by its base all around the recep-

tacle, under the sporangia, either small and open, or else early bursting at the

top into irregular pieces or lobes.— Small and tufted pinnately-divided ferns

(Dedicated to Joseph Woods, an English botanist.)

* Stalks obscurely articulated some distance from the base ; fronds chaffij or

smooth, never glandular ; indusium divided nearly to the centre into slender

hairs which are curled over the sporangia.

1. W. Ilvensis, R. Brown. Frond oblong-lanceolate (2-6' long by 12-
18" wide), smoothish and green above, thickly clothed underneath as well as

the stalk with rusty bristle-like chaff, pinnate ; the pinnae crowded, oblong, ob-

tuse, sessile, pinnately parted, the numerous crowded segments oblong, obtuse,

obscurely crenate ; the fruit-dots near the margin, somewhat confluent when
old. — P'xposed rocks; common, especially northward, and southward in the

AUeghanies. June. (Eu.)
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2. W. hyperbbrea, R. Brown. Frond narrowly oblong-lanceolate (2-
6' long by 8-12''' wide), smooth above, sparingly paleaceous-hirsute beueath,

pinnate ; the pinnae triangular-ovate, obtuse, pinnately lobed, the lobes few

and nearly entire ; fruit-dots rarely continent.— Mountain ravines, northern

Vt. and N. Y., and northward ; rare. (Ku.)

3. W. glabella, R. Brown. (Tl. 19, fig. 1-3.) Smooth and naked

throughout ; frond linear and very delicate (2- 5' high), pinnate
;
pinnce round-

ish-ovate, the lower ones rather remote (2-4" long), obtuse, crenately lobed;

fruit-dots scanty ; the hairs of the indusium fewer than in the last two species.

— On moist mossy rocks, mountains of northern New Eng., north and west-

ward. Eirst found at Little Falls, N. Y., by Dr. Vasey. (Eu.)

* * Stalks not articulated ; fronds never chaffy , often glandular-pubescent.

•<- Indusium of afew broad segments, at first covering the sorus completely.

4. W. obtusa, Terr. (PI. 19, fig. 4, 5.) Frond broadly lanceolate, mi-

nutely glandular-hairy (6-12' high), pinnate, or nearly twice pinnate; pinnae

rather remote, triangular-ovate or oblong (1-2' long), bluntish, pinnately

parted ; segments oblong, obtuse, crenately toothed, the lower pinnatifid with

toothed lobes ; veins forked, and bearing the fruit-dots on or below the mi-

nutely toothed lobes ; indusium at length splitting into several spreading

jagged lobes. — Rocky banks and cliffs; not rare.

•*- -t- Indusium entirely concealed beneath the sorus, divided into very narrow

segments or reduced to minute hairs.

5. W. Oregana, D.C.Eaton. Smooth, with fronds (2 -8' high, 8- 12"

wide) elliptical-lanceolate, pinnate, the fertile ones tallest
;
pinnae triangular-

oblong, obtuse, pinuatifid ; segments oblong or ovate, obtuse, finely toothed,

and in larger fronds incised; fruit-dots near the margin ; indusium very small,

divided almost to the centre into a few necklace-like-jointed cilia.— Crevices

of rocks, south shore of Lake Superior (Kobbins), and westward.

6. W. SCOpulina, D. C. Eaton. Much like the last, but the rather larger

fronds puberulent beneath with minute jointed hairs and stalked glands ; in-

dusium deeply cleft into narrow segments ending in jointed hairs.— Rocky

places, Minn., southward and westward.

17. DICKS ONI A, L'Her. (PI. 18.)

Fruit-dots small, globular, marginal, each placed on the apex of a free vein

or fork ; the sporangia borne on an elevated globular receptacle, enclosed in a

membranaceous cup-shaped indusium which is open at the top, and on the

outer side partly adherent to a reflexed toothlet of the frond. (Named for

James Dickson, an English Cryptogamic botanist.)

1. D. pilosiTlSCUla, Willd. Fronds minutely glandular and hairy (2-3''

high), ovate-lanceolate and acuminate in outline, pale green, very thin, with

strong chaffless stalks rising from slender extensively creeping naked root-

stocks, mostly bipinnate
;
primary pinnae lanceolate, pointed, the secondary

pinnatifid into oblong and ol)tuse cut-toothed lobes ; fruit-dots minute, each on

a recurved toothlet, usually one at the upper margin of each lobe. (D. punc-

tilobula, Kiinze.) — Common in moist and shady places, from New Eng. to

Minn. — Frond sweet-scented in drying.
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18. TRIG HO MANES, L. Filmy Fern.

Sporangia with a transverse entire ring, sessile on a cylindrical receptacle

which is produced from the end of a vein and enclosed in a funnel-form or

cup-shaped involucre of the same substance with the frond. Fronds very

thin and pellucid, often consisting of a single layer of cells. (An ancient

Greek name for some fern.)

1. T. radicans, Swartz. Fronds very delicate, oblong-lanceolate in out

line (4-8' long, 6-18'' wide), bipinuatifid ; rhachis narrowly winged; pinnae

triangular-ovate, the divisions toothed or again lobed ; involucres tubular-

funnel-shaped, margined, the mouth truncate ; receptacle often much exserted.

— On moist and dripping sandstone cliffs, Ky., and southward ; rare.— Though
the fronds are so very delicate, yet they survive for several years ; they begin

to fruit the second or third year, and thereafter the receptacle continues to

grow and to produce new sporangia at its base. (Eu.)

19. SCHIZiSA, Smith. (PI. 20.)

Sporangia large, ovoid, striate-rayed at the apex, opening by a longitudinal

cleft, naked, vertically sessile in a double row along the single vein of the nar-

row divisions of the pinnate (or radiate) fertile appendages to the slender and

simply linear, or (in foreign species) fan-shaped or dichotomously many-cleft

fronds (whence the name, from <Tx'^C<^y ^^ split).

1. S. pusilla, Pursh. Sterile fronds linear, very slender, flattened and

tortuous; the fertile ones equally slender (^''' wide), but taller (3-4' high),

and bearing at the top the fertile appendage, consisting of about 5 pairs of

crowded pinnae (each 1-1-^" long). — Low grounds, pine barrens of N. J.

;

very local. Sept. (Also in Nova Scotia and Newf.)

20. LY G 6 D I U M, Swartz. Climbing Fern. (PI. 20.)

Fronds twining or climbing, bearing stalked and variously lobed (or com-

pound) divisions in pairs, with mostly free veins ; the fructification on separate

contracted divisions or spike-like lobes, one side of which is covered with a

double row of imbricated hooded scale-like iudusia, fixed by a broad base to

short oblique veinlets. Sporangia nmch as in Schiziea, but oblique, fixed to

the veinlet by the inner side next the base, one or rarely two covered by each

indusium. (Name from \vy(oSTis,JJexibIe.)

1. L. palmatum, Swartz. Very smooth; stalks slender, flexile and

twining (1-3° long), from slender running rootstocks; the short alternate

branches or petioles 2-forked; each fork bearing a round-heart-shaped pal-

mately 4-7-lobed frondlet; fertile frondlets above, contracted and several

times forked, forming a terminal panicle.— Low moist thickets and open

woods, Mass. to Va., Ky., and sparingly southward; rare. Sept.

21. OSMUND A, L. Flowering Fern. (PI. 20.)

Fertile fronds or fertile portions of the frond destitute of chlorophyll, very

much contracted, and bearing on the margins of the narrow rhachis-like divis-

ions short-pedicelled and naked sporangia ; these are globular, thin and reticu-

lated, large, opening by a longitudinal cleft into two valves, and bearing near
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the apex a small patch of thickened oblong cells, the rudiment of a transverse

ring. — Fronds tall and upright, growing in large crowns from thickened root-

stocks, once or twice pinnate; veins forking and free. ISpores green. (Os-

iniinder, a Saxon name of the Celtic divinity, Thor.)

* Sterile fronds truli/ bipinnate.

1. O. reg^lis, L. (Flowering Fern.) Very smooth, pale green (2-

5° high); sterile pinnules 13-25, varying from oblong-oval to lance-obloL-g,

finely serrulate, especially toward the apex, otherwise entire, or crenately lobed

toward the rounded, oblique and truncate, or even cordate and semi-auriculate

base, sessile or short-stalked (1 -2' long) ; the fertile racemose-panicled at the

summit of the frond.— Swamps and wet woods ; common. The cordate pin-

nules sometimes found here are commoner in Europe. May, June. (Eu.)

* * Sterile fronds once pinnate ; pinnce deeplij pinnatifid ; the lobes entire.

2. O. Claytoniana, L. (PI. 20, fig. 1-3.) Clothed with loose wool

when young, soon smooth; fertile fronds taller than the sterile (2 -4° high);

pinnae oblong-lanceolate, with oblong obtuse divisions; some {2-5 pairs) oj

the middle pinnce fertile, these entirely pinnate; sporangia greenish, turning

brown. — Low grounds, common. May. — Fruiting as it unfolds.

3. O. Cinnamomea, L. (Cixxamon Fern.) Clothed with rusty wool

when young; sterile fronds tallest (at length 3 -.5° high), smooth when full

grown, the lanceolate pinnae piunatifid into broadly oblong ol)tuse divisions;

fertile fronds separate, appearing earlier from the same rootstock and soon

withering (1-2° high), contracted, twice pinnate, covered with the cinnamon-

colored sporangia. — Var. fkond6sa is a rare occasional state, in which some
of the fronds are sterile below and more sparsely fertile at their summit, or

rarely in the middle.— Swamps and low copses, everywhere. May.

Order 132. OPHIOGLOSSACE^E. (Adder's-Tongue
Family.)

Leafy and often somewhat fleshy })lants; the leaves (fronds') simple

or branched, often fern-like in appearance, erect in vernation, developed

from undei'ground buds formed either inside the base of the old stalk or

by the side of it, and bearing in s])ecial spikes or panicles rather large

subcoriaceons bivalvular sporangia formed from the main tissue of the

fruiting branches. Prothallus underground, not green, monoecious. — A
small order, separated from Ferns on account of the different nature of

the sporangia, the erect vernation, etc.

1. Botrychium. Sporangia in pinnate or compound spikes, distinct. Veins free.

2. Ophioglossum. Sporangia cohering in a simple spike. Veins reticulated.

1. BOTRYCHIUM, Swartz. Moonwort. (PI. 20.

)

Rootstock very short, erect, with clustered tieshy roots (which are full of

starch, in very minute, irregular granules
!) ; the base of the naked stalk con-

taining the bud for the next year's frond ; frond with an anterior fertile and

a posterior sterile segment ; the former mostly 1 - 3-pinnate, the contracted

divisions bearing a double row of sessile naked sporangia ; these are distinct,

rather coriaceous, not reticulated, globular, without a ring, and open trarifi-
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versely into two valves. Sterile segment of the frond ternately or pinnate!}

divided or compound ; veins all free. Spores copious, sulphur-color. (Name

a diminutive of fiorpvs, a cluster of grapes, from the appearance of the

fructification.)

§ 1. BOTRYCHIUM proper. Base of the stalk containing the bud completely

closed ; sterile segment more or less Jieshy ; the cells of the epidermis straight.

* Sterile portion of thefrond sessile or nearly so at or above the middle of the

plant. Plants small.

1. B. XjUnaria, Swartz. Sterile segment nearly sessile, borne near the

middle of the plant, oblong, simply pinnate with 5-15 lunate orfan-shaped very

obtuse creuate, incised or nearly entire, Jieshy divisions, more or less excised at

the base on the lower or on both sides, the veins radiating from the base and

repeatedly forking ; fertile segment panicled, 2 - 3-pinnate.— N. Eng. to Lake

Superior, and northward ; rare.— Very fleshy, 4-10' high. (Ku.)

2. B. simplex, Hitchcock. Fronds small (2-4', rarely 5-6' high), the

sterile segment short-petioledfrom near the middle ofthe plant, thickish and fleshy,

simple and roundish, or pinnately 3 - 1-lobed ; the lobes rouudish-obovate, nearly

entire, decurrent on the broad and flat indeterminate rhachis ; the veins all

forking from the base ; fertile segment simple or 1 - 2-pinuate.— Maine to

N. Y., Minn., aud northward ; rare. (Eu.)

3. B. lanceolatum, Angstroem. Fronds small (3 - 10' high) ; the sterile

segment closely sessile at the top of the long and slender common stalk, scarcely

flesiiv, triangular, ternately twice pinnatifd ; the acute lobes lanceolate, incised

or toothed ; veinlets forking from a continuous midvein ; fertile part 2 - 3-pin-

nate. — X. Eng. and N. J. to Ohio and Lake Superior. July - Aug. (Eu.)

4. B. matricarisefolium, Braun. Fronds small (3-10' high); the

sterile segment nearly sessile at the top of the long and slender common stalk,

moderately fleshy, ovate or triangular, varying from pinnate to bipinnatifid

;

the lobes oblong-ovate and obtuse ; midvein dissipated into forking veinlets; fer

tile part 2 -3.pinnate.— Same range as the last. June, July. (Eu.)

* * Sterile portion of the frond long-stalked; the common stalk short in propor-

tion to the size of the plant. Plants usually larger.

5. B. ternatum, Swartz. (PI. 20.) Plant very fleshy (4-16' high),

sparsely hairy ; sterile segment long-petioled from near the base of the plant,

broadly triangular, ternate and variously decompound with stalked divisions '

ultimate segments varying from roundish-reniform and sub-entire to ovate-

lanceolate and doubly incised ; fertile segment erect, 2 - 4-pinnate. — The fol-

lowing varieties pass into each other : — Yar. austrXle ; frond ample ; ultimate

segments rhomboid-ovate with a denticulate margin.— Yar. intermedium;
frond of moderate size ; ultimate segments as in var. australe. (B. lunarioides,

of last ed.) — Yar. rut^f6lium ; frond small; ultimate segments few, ovate

and semicordate.— Yar. lunarioides ; frond small ; ultimate segments round-

ish-reniform.— Yar. OBLiQuuM ; frond moderate ; ultimate segments obliquely

lanceolate, denticulate or toothed.— Var. dissectum ; segments dissected into

innumerable narrow lobes or teeth. — Pastures and hillsides, sometimes in

dry woods, ratlier common, especially vars. intermedium and obliquum.— Yar

rut£efolium occurs in Europe.
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§ 2. 0SMUND6PTERIS. Base of the stalk containing the bud open along one

side; sterile segment membranaceous ; the cells of the epidermis fexuous.

6. B, Virginianum, Swartz. Fronds tall and ample; sterile segment

sessile above the middle of the plant, ])roa(lly triangular, thin aud membrana-

ceous, ?e?7ia^e ; tlie short-stalked primarg divisions once or twice pinnate, and

then once or twice pinuatifid ; the oblong lobes cut-toothed toward the apex

;

veins forking from a mid vein; fertile part 2-3-pinuate.— Rich woods; com-

mon.— Plant 1-2° high, or often reduced to a few inches, in which case it is

B. gracile, PursA. June, July. (Eu.)

2. OPHIOGLOSSUM, L. Adder's-Tongue. (PI. 20.)

Kootstock erect, fleshy and sometimes tuberous, with slender fleshy roots

which are sometimes proliferous ; bud placed by the side of the base of the

stalk; fronds with anterior and posterior segments as in Botrychium, but

the coriaceous sporangia connate and coherent in tw-o ranks on the edges

of a simple spike. Sterile segment fleshy, simple in our species; the veins

reticulated. JSpores cojnous, sulphur-yellow. (Name from ocpis, a serpent, and

y\ua(Ta, tongue.)

1. O. VUlgatum, L. Fronds from a slender rootstock (2-12' high),

mostly solitary ; sterile segment sessile near the middle of the plant, ovate or

elliptical (1-3' long) ; midvein indistinct or none ; veins forming small meshes

enclosed in larger ones.— Bogs and pastures; not common. July. (Eu.)

Order i:J3. LYCOPODIACE^E. (Club-Moss Family.)

Low plants, usually of moss-like aspect, wdtli elongated and often much

branched stems covered with small lanceolate or subulate, rarely oblong

or rounded, persistent entire leaves ; the sporangia 1 - 3-ceIled, solitary

in the axils of the leaves, or on their upper surface, when rij)e opening

into two or three valves, and shedding the numerous yellow s])oi-es, which

are all of one kind.— The Order, as here defined, consists mainly of the

large genus

1. LYCOPODIUM, L. Club-Moss. (PI. 21.)

Spore-cases coriaceous, flattened, usually kidney-shaped, 1 -celled, 2-valved,

mostly by a transverse line round the margin, discharging the subtile spores in

the form of a copious sulphur-colored inflammable powder.— Perennials, with

evero-reen one-nerved leaves, imbricated or crowded in 4-16 ranks. (Name

compounded of \vkos, a wolf and Trovs,foot, from no obvious resemblance.)

§ 1. Spore-cases in the axils of the ordinari/ {dark gree^i and shining, rigid,

lanceolate, about 8-ranked) leaves.

1. L. SelagO, L- Stems erect and rigid, dichotomous, forming a level-

topped cluster (3 - 6' high) ; leaves uniform, crowded, ascending, glossy, pointed,

entire or denticulate ; sporangia in the axils of unaltered leaves.— Mountain-

tops, Maine to Lake Superior, and northward.— The leaves of this and the next

species often bear little gemmse, with the lower bracts pointed, and the 2-3

uppermost broadly obovate and fleshy, as figured in 1768 by Dillenius. These

gemmas fall to the ground and their axis grows into the stem of a new plant,
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as specimens collected iu 1854 show very plainly. (For their true nature see

Sachs' Lehrbuch, Engl, trans., p. 411.)

2. L. lucidulum, Michx. Stems assurgent, less rigid, dichotomous (6 -

12' long) ; leaves pointed, toothed, at first spreading, then deflexed^ arranged

iu alternate zones of shorter and longer leaves, the shorter leaves more fre-

quently bearing sporangia in their axils
;
proliferous gemmae usually abun-

dant.— Cold, damp woods ; common northward. Aug.

§ 2. Spore-cases onl/j in the axils of the upper (bracteal) leaves, thus forming a.

spike.

* Leaves of the creeping sterile and of the upright fertile stems or branches and

those of the simple spike nearly alike, many-ranked.

3. L. inundatum, L. Dwarf; creeping sterile stems forking, flaccid
;

the fertile solitary (1 -4' high), bearing a short thick spike; leaves lanceolate

or lance-awl-shaped, acute, soft, spreading, mostly entire, those of the prostrate

stems curving upward.— Var. BiGELdvii, Tuckerm., has fertile stems 5-7'

high, its leaves more awl-shaped and pointed, sparser and more upright, often

somewhat teeth-bearing. — Sandy bogs, northward, not common ; the var.,

eastern New Eng. to N. J., and southward. Aug. (Eu.)

4. Ii. alopecuroides, L. Stems s^owf, very densely leafy throughout

;

the sterile branches recurved-procumbent and creeping ; the fertile of the same

thickness, 6-20' high; leaves narrowly linear-awl-shaped, spinulose-pointed,

spreading, conspicuously bristle-toothed below the middle; those of the cylindrical

spike with long setaceous tips.— Pine-barren swamps, N. J. to Va., and south-

ward. Aug., Sept.— Stems, including the dense leaves, ^' thick ; the comose

spike, with its longer spreading leaves, |- 1' thick.

* * Leaves {bracts) of the catkindike spike scale-like, imbricated, yellowish, ovate

or heart-shaped, very differentfrom those of the sterile stems and branches.

+- Spikes sessile {i. e. branches equally leafy to the top), single.

5. L. annotinum, L. Much branched ; stems prostrate and creeping {\

-

4° long); the ascending branches similar (5-8' high), sparingly forked, the

sterile ones making yearly groAvths from the summit ; leaves equal, spreading,

in about 5 ranks, rigid, lanceolate, pointed, minutely serrulate (pale green)

;

spike solitary, oblong-cylindrical, thick.— Yar. pungens. Spring, is a reduced

sub-alpine or mountain form, with shorter and more rigid-pointed erectish

leaves.— Woods ; common northward ; the var. on the White Mountains,

with intermediate forms around the base. July. (Eu.)

6. L. ObSCUrum, L. Rootstock cord-like, subterranean, bearing scat-

tered, erect, tree-like stems dividing at the summit into several densely dichoto-

mous spreading branches; leaves linear-lanceolate, decurrent, entire, acute,

6-ranked, those of the two upper and two lower ranks smaller and appressed,

the lateral ones incurved-spreading ; spikes 1-10, erect, mostly sessile ; bracts

scarious-margined, broadly ovate, abruptly apiculate. — Var. DENDRofdeum
(L. deudroideum, Michx.) has all the leaves alike and incurved spreading. —
Moist woods. Aug.— Remarkable for its tree-like appearance.

L. ALPixuM, L., or its var. sabin^f6lium, occurs from Labrador to Wash-
ington, and is to be expected in northern Maine and Minn. It has slender

branches with rigid nearly appressed leaves.
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•<- 4- Spikes peduncled, i. e. the leaves minute on the fertile branches.

++ Leaves homogeneous and equal, many-ranked ; stems terete.

7. L. clavatum, L. (Common Club-Moss.) Stems creeping exten

sively, with similar ascending short and very leafy branches ; the fertile ter-

minated by a slender peduncle (4 - G' long), bearing about 2-3 (rarely 1 or 4)

linear-cylindrical spikes; leaves liuear-awl-shaped, incurved-spreadiug (light

green), tipped, as also the bracts, with a fine bristle.— Dry woods; common
especially northward. July. (Eu.)

++ •»-* Leaves of two forms, feiv-ranked ; stems or branches fattened.

8. L. Carolini^num, L. (PI. 21.) Sterile stems and their few short

branches entirely creeping (leafless and rooting on the under side), thickly

clothed with broadly lanceolate acute and somewhat oblique 1-nerved lateral

leaves widely spreading in 2 ranks, and a shorter intermediate row appressed

on the upper side; also sending up a slender simple peduncle (2 -4' high,

clothed merely with small bract-like and appressed awl-shaped leaves), bearing

a single cylindrical spike.— Wet pine-barrens, N. J. to Va., and southward.

9. L. complanatum, L. (Grouxd-Pine.) Stems extensively creeping

(often subterranean), the erect or ascending branches several times forked

above; bushy branchlets crowded,fattened, fan-like and spreading, all clothed

with minute imbricated-appressed awl-shaped leaves in 4 ranks, with decurrent-

united bases, the lateral rows with somewhat spreading tooth-like tips, those

of the upper and under rows smaller, narrower, wholly appressed; peduncle

slender, bearing 2-4 cylindrical spikes.— Var. CHAMiECYPARfssus has nar-

rower, more erect and bushy branches, and the leaves less distinctly dimor-

phous.— Woods and thickets; common, especially northward. (Eu.)

Order 134. SELAGINELLACE^.
Leafy plants, terrestrial or rooted in mud, never very large ; the stems

branching or sliort and corm-like ; the leaves small and 4 - G-rowed, or

subulate and elongated ; sporangia one-celled, solitary, axillary or borne

on the upper surface of the leaf at its base and enwrapped in its margins,

some containing large spores (macrospores) and others small spores (micro-

spores). The macrospores are in the shape of a low triangjular pyramid

with a hemispherical base, and marked with elevated ribs along the angles.

In germination they develop a minute prothallus which bears archegonia

to be fertilized by antherozoids developed from the microspores.

1. Selag^nella. Terrestrial; stems slender ; leaves small ; sporangia minute and axillary.

2. Isoetes. Aquatic or growing in mud ; stems corni-like ; leaves elongated and rush-like ,

sporangia very large, enwrapped by the diluted bases of the leaves.

1. SELAGINELLA, Beauv. (PI. 21.)

Fructification of two kinds, namely, of minute and oblong or globular spore-

cases, containing reddish or orange-colored powdery microspores ; and of mostly

2-valved tumid larger ones, filled by 3 or 4 (rarely 1-6) much larger globose-

angular macrospores ; the former usually in the upper and the latter in the

lower axils of the leafy 4-ranked sessile spike, but sometimes the two kinds
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are on opposite sides all along the spike. (Name a diminutive of Selago, an

ancient name of a Lycopodium, from which this genus is separated, and which

the plants greatly resemble in habit and foliage.)

* Leaves all alike and uniformly imbricated ; those oj the spike similar.

1. S. spinosa, Beauv. Sterile stems prostrate or creeping, small and

slender; the fertile thicker, ascending , simple (1-3' high); leaves lanceolate

acute, spreading, sparsely spinulose-ciliate. (S. selaginoides, Link.)— Wet
places, N. H. {Pursh), Mich., Lake Superior, Colorado, and northward; rare.

— Leaves larger on the fertile stems, yellowish-green. (Eu.)

2. S. rupestris, Spring. (PI. 21, fig. 1-4.) Muck branched in close

tufts (1-3' high); leaves densely appressed-imbricatedy linear-lanceolate, con-

vex and with a grooved keel, minutely ciliate, bristle-tipped; those of the

strongly quadrangular spike rather broader.— Dry and exposed rocks ; very

common.— Grayish-green in aspect, resembling a rigid Moss. Very variable

j'arther west and south. (Eu.)

* * Leaves shorter above and below, stipule-like ; the lateral larger, 2-ranked

3. S. ^pus, Spring. Stems tufted and prostrate, creeping, much branched,

flaccid ; leaves pellucid-membranaceous, the larger spreading horizontally,

ovate, oblique, mostly obtuse, the smaller appressed, taper-pointed ; those of

the short spikes nearly similar; larger spore-cases copious at the lower part

• )f the spike.— Low, shady places ; not rare, especially southward.—A deli-

cate little plant, resembling a Moss or Jungermannia-

2. ISOETES, L. QuiLLwoRT. (PI. 21.)

Stem or trunk a fleshy more or less depressed corm, rooting just above its 2-

tobed (or in many foreign species 3-lobed) base, above covered with the dilated

and imbricated bases of the awl-shaped or linear somewhat quadrangular

leaves, which include four air-tubes, intercepted by cross partitions. Sporangia

pretty large, orbicular or ovoid, plano-convex, very thin, sessile in the axils of

the leaves, and united at the back with their excavated bases (the thin edges

of the excavation folding round partly cover them, forming the velum), trav-

ersed internally by transverse threads ; those of the outer leaves filled with

large spherical macrospores, their whitish crustaceous integument marked by

one circular, and on the upper surface by three radiating elevated lines (circum-

scribing a lower hemisphere, and three upper segments which open valve-like

in germination) ; those of the inner leaves filled with very minute and poy^

derv grayish microspores; these are always obliquely olilong and triangular.

— Mostly small aquatics, grass-like or rush-like in aspect, some always sub-

aierged, others amphibious, a few living in merely moist soil, maturing their

fruit in late summer and early autumn, except n. 7 and some forms of n. 6.

This genus is left essentially as it was elaborated for the 5th edition by the

late Dr. George Engelmann. The present editor has added to the range

of a few species, and given var. robusta of n. 3.

* Growing under water, only accidentally or in very dry seasons out of water j

leaves without stomata {except informs ofu.3) and peripherical bast-bundles.

1. I. laciistris, L. (PI. 21, fig. 1-5.) Leaves (10-25 in number, 2-6'

'ong) dark green, rigid ; sporangium ovoid or circular, the upper third, or less.



SfiLAGINELLACfi^. 699

covered by the velum, the free part pale and unspotted ; botli kinds of spores

the largest of our species; macrospores (0.32-0.38" wide) covered with short

and twined crested ridges, which often anastomose ; nucrospores (0.017 - 0.020"

lono) smooth.— Mountain lakes, Penn., N. Y., and New Eug. to Lake Supe-

rior, and northward, often with n. 3. (Eu.

)

2. I. Tuckermani, Brauu. Leaves (10-30, 2 -3' long) very slender,

awl-shaped, olive-green, the outer recurved ; sporangium ovoid or circular, the

upper third covered by the velum, the free part sometimes brownish-spotted

;

macrospores (0.22-0.28" wide) on the upper segments covered with parallel

and anastomosing ridges, the lower half reticulated; microspores (0.013-

0.015" long) smooth or very delicately papillose.— Mystic and other ponds

near Boston, together with the next [Tackernuin, W. Boott).

3. I. echinospora, Durieu. Leaves slender, awl-shaped ; sporangium

ovoid or circular; macrospores (0.20-0.25" wide) beset all over with small

entire and obtuse or slightly forked spinules. (Eu.) — In this E^uropean form,

the leaves are very slenderly attenuated (3-4' long), the upper margin of the

sporangium only is covered with the narrow velum, the free part is unspotted,

and the slightly papillose microspores are larger (0.015-0.016" long).

Var. Braunii, Engelm. Leaves (15-30 in number, 3-6' long) dark and

often olive-green, straight or commonly recurved, half or two thirds of the

sporangium covei-ed by the velum, the free part often with light brown spots

;

macrospores as in the type ; microspores smaller (0.013-0.014" long), smooth.

(I. Braunii, Durieu.) — Ponds and lakes. New Eng. to N. Y., Penn., Mich., and

northward, often wdth the two preceding. — Frequently wdth a few stomata,

especially in Niagara specimens.

Var. roblista, Engelm. Stouter; leaves (25-70, 5-8' long) witli abun-

dant stomata all over their surface ; velum covering about one half of the large

spotted sporangium ; macrospores 0.18 - 0.27" wide.— Lake Champlaiu, north

end of Isle La Motte (Pringle).

Var. muricata, Engelm. Leaves (15-30, 6- 10' long) straight or flac-

cid, bright green ; about one half of the almost circular sporangium covered by

the velum, unspotted ; macrospores (0.22 - 0.27" wide) with shorter and blunter

spinules; microspores as in the last variety, or rarely spinulose. (I. muricata,

Durieu.) — In some ponds north of Boston ( W. Boott).

Var. Boottii, Engelm. Leaves (12-20, 4-5' high) awd-shaped, stiffly

erect, bright green, with stomata; SDorangium as in the last; macrospores as

in the type, but a little smaller and with very slender spinules. (I. Boottii,

Braun, in litt.) — Pond in Woburn, near Boston, partly out of water ( W. Boott).

* * Growing parti ij out of water, either bi/ the pond drying up or by the receding

of the ebb tide ; leaves with stomata, and in n. 6 and 7 with four or more

peripherical bast-bundles.

4. I. saccharata, Engelm. Leaves (10- 15, 2-3' long) slender, olive-

green, curved ; sporangium small, ovoid, only the upper edge covered by the

velum, nearly unspotted; macrospores (0.20-0.22" wide) minutely tubercu-

late; microspores (0 012" long) papillose. — On Wicomico and Nauticoke

Kivers, eastern shore of Maryland, between high and low tide (Canby).

5. I. riparia, Engelm. Leaves (15-30, 4-8' long) slender, deep green,

erect ; sporangium mostly oblong, upper margin to one third covered by the
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velum, the free part spotted ; macrospores very variable in size (0.22 - 0.30'*

wide), the upper segments covered by short crested ridges, which on the lowei

hemisphere run together forming a network ; microspores larger than in any
other species except n. 1 (0.013-0.016" long), mostly somewhat tuberculated.

— Gravelly banks of the Delaware, from above Philadelphia to Wilmington,

between flood and ebb tide ; margins of ponds. Lake Saltonstall, Conn. {Setchell),

and northward.— Distinguished from the nearly allied I. lacustris by the sto-

mata of the leaves, the spotted sporangium, the smaller size of the macrospores

and their reticulation on the lower half.

6. I. Engelraanni, Braun. Leaves long (25-100, 9 -20' long), light

green, erect or at last prostrate, flat on the upper side ; sporangium mostly

oblong, unspotted, the velum very narrow; macrospores (0.19-0.24'' wide)

covered all over with a coarse honeycomb-like network; microspores (0.012-

0.014" long) mostly smooth.— Shallow ponds and ditches, from Mass. (near

Boston, W. Boott, H. Mann) and Meriden, Conn. {F. W. Hall), to Penn. and

Del. and (probably through the Middle States) to Mo. — By far the largest of

our species, often mature in July.

Var. gracilis, Eugelm. Leaves few (8-12 only, 9- 12' long) and very

slender ; both kinds of spores nearly as in the type.— Southern New Eng.

(Westville, Conn., Setchell) and N. J. (Ennis) ; entirely submersed!

Var. valida, Eugelm. Trunk large and stout (often 1-2' w-ide) ; leaves

(50-100, even 200, 18 -25' long) with an elevated ridge on the upper side;

sporangium oblong or linear-oblong (4-9" long), J-^ or more covered by

the velum; spores very small; macrospores 0.16-0.22" wide; microspores

0.011 -0.013" long, spiuulose.— Del.
(
Canhy) and Penn. {Porter). Sept.

7. I. melanopoda, J. Gay. Leaves (15-50, 6-10' long) very slender,

keeled on the hack, straight, bright green, usually with dark brown or black

shining bases ; sporangium mostly oblong, with a very narrow velum, brown

or spotted ; macrospores very small (0.14-0.18" wide), smoothish, or with faint

tubercles or ridges; microspores (0.010-0.012" long) spinulose.— Shallow-

ponds, and wet prairies and fields, central and northern 111. [E. Hall, Vasey),

and westward. June, and sometimes again in Nov.— Trunk more spherical

and more deeply 2-lobed, and both kinds of spores smaller than in any other of

our species ; leaves disappearing during the summer heat. Closely approach-

ing the completely terrestrial species of the Mediterranean region.

Order 135. MARSILIACE^E.
Perennial plants rooted in mud, having a slender creeping rhizome

and either filiform or 4-parted long-petioled leaves ; the somewhat crus-

taceous several-celled sporocarps borne on peduncles which rise from the

rhizome near the leaf-stalks, or are more or less consolidated with the

latter, and contain both macrospores and microspores.

1. MARSILIA, L. (PI. 25.)

Submersed or emersed aquatic plants, with slender creeping rootstocks,

Bending up elongated petioles, which bear at the apex a whorl of four nervose-

veined leaflets, and at or near their base, or sometimes on the rootstock, one
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or more ovoid sporocarps. These sporocarps or fruit usually have two teeth

uear the base, aud are 2-celled vertically, with many transverse partitions, and

split or burst into 2 valves at maturity. The sporocarps have a ring along

the edges of tlie valves, which at length swells up and bears the sausage

shaped compartments from tlieir places. The compartments contain macro

sporangia aud microsporaugia intermixed. (Named for Alot/sius Marsili

an early Italian naturalist.)

1. M. quadrifolia, L. Leaflets broadly obovate-cuneate, glabrous ; spo

rocarps usually 2 or 3 on a short peduncle from near the base of the petioles

pedicelled, glabrous or somewhat hairy, the basal teeth small, obtuse, or the

upper one acute.— In water, the leaflets commonly floating on the surface

Bantam Lake, Litchfield, Conn., and now introduced in mauy places. (Eu.)

2. M. vestita. Hook. & Grev. Leaflets broadly cuneate, usually hairy,

entire (2-7'' long and broad); petioles 1-4' long; peduncles free from the

petiole; sporocarps solitary, short-peduucled (about 2" long), very hairy when

young ; upper basal tooth of sporocarp longest, acute, straight or curved, lower

tooth acute, the sinus between them rounded. (M. mucronata, Braun.) — In

swamps which become dry in summer; Iowa and southwestward.

Order 13(). SALVINIACE^.
Floating plants of small size, having a more or less elongated and

sometimes branching axis, bearing apparently distichous leaves; sporo-

carps or conceptacles very soft and thin-walled, two or more on a com-

mon stalk, one-celled and having a central, often branched receptacle

which bears either macrosporangia containing solitary macrospores, or

microsporangia with numerous microspores.

1. AZOLLA, Lam. (PL 2L)

Small moss-like plants, the stems pinnately branched, covered with minute

2-lobed imbricated leaves, aud emitting rootlets on the under side. Concepta-

cles in pairs beneath the stem ; the smaller ones acorn-shaped, containing at

the base a single macrospore with a few corpuscles of unknown character

above it ; the larger ones globose, and having a basal placenta which bears

many pedicellate microsporaugia which contain masses of microspores.

1. A. Caroliniana, Willd. Plants somewhat deltoid in outline (4-12"

broad), much branched ; leaves with ovate lobes, the lower lobe reddish, the

upper one green with a reddish border; macrospores with three attendant cor-

puscles, its surface minutely granulate ; masses of microspores glochidiate.—
Floating on quiet waters, from Lake Ontario westward and southward, — ap-

pearing like a reddish hepatic moss.

SALvfNiA nXtaxs, L., was said by Pursh to grow floating on the surface

of small lakes in Western New York, and has more recently been said to occur

in Missouri. It has oblong-oval floating leaves 4 - 6" long, closely pinnately-

Toined, which bear conceptacles and branching plumose fibres on their undei

surface.
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Subclass II. CELLULAK ACROGENS, on

BRYOPHYTES.

Plants composed of cellular tissue only. Anthoridia o:*

archegonia, or both, formed upon the stem or branches of the

plant itself, which is developed from the germinating spore

usually with the intervention of a filiform or conferva-like

prothallus. — Divided into the Musci, or Mosses, and the He-

paticce.

Division I. HEPATIC^.^ (Ln^RWORTs.;

Plants usually procumbent, consisting of a simple thallus, a

thalloid stem, or a leafy axis; leaves when present 2-ranked,

with uniform leaf-cells and no midvein ; thalloid forms with

.

or without a midvein, smooth or scurfy or scaly beneath and

usually with numerous rootlets. Sexual reproduction by an-

theridia and archegonia, which are immersed in the thallus,

or sessile or pedicelled upon it, or borne on a peduncled re-

ceptacle. The fertilized archegonium develops into a capsule

{sjyorogonium) closely invested by a calyptra, which ruptures

above as the ripened capsule (containing numerous spores and

usually elaters) pushes upward. It is also commonly sur-

rounded by a usually double involucre, the inner (often called

perianth) more or less tubular, the outer tubular or more often

foliaceous, sometimes wholly wanting. Propagation is also

effected by offshoots {innovations) , runners {flagella^, or by

gemmae, which appear at the margin of the leaves or on the

surface of the thallus, often in special receptacles.

Order 137. JUNGERMAX^IACE^. Scale-Mosses.

Plant-body a leafy axis or rarely thallose. Capsule borne on a slender

often elongated pedicel, splitting at maturity into 4 valves. Elaters

mixed with the spores, mostly bispiral (unispiral in n. 1 -3, 32, and 33,

1-3-spiral in n. 5 and 28). Antheridia and archegonia dipcious or

monoecious, in the latter case either mingled in the same inflorescence,

or separated upon the same branch, with the antheridia naked in the

axils of the lower leaves, or on separate parts of the same plant. Leaves

1 Elaborated for this edition by Prof. L. M. Underwood, of Syracuse. N. Y
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2-ranked, incubous (i. e. the apex of each leaf lying on the base of the

next above), or suecubous (i. e. the apex of each leaf 1\ Inp, under the base

of the next above), or sometimes transverse, with frequently a third row
of rudimentary leaves beneath the stem.

Artificial Key to the Genera*

§ 1. Plant-body a leafy axis.

* Leaves com'plieate-bilobed (i. e. folded together) or with a small basal lobe.

•h- Lower lobe smaller than the upper.

+* Root-hairs borne on the stems or underleaves.

1 Frullania. Lower lobe mostly saccate, more or less remote from the stem. Branches

iiitra-axillary, the leaves on either side free.

2. Jubula. Lower lobe saccate ; branches lateral, a basal leaf borne partly on the stem,

partly on the branch.

3. L-ejeunea. Lower lobe incurved, more or less inflated.

5. Porella. Lower lobe ligulate. Perianth triangular, the tliird or odd angle ventral.

*- "• Root-hairs rising from the lower lubes.

4. Radula. Perianth compressed. Underleaves none.

t- - Upi)er lobe smaller than the lower, or the two somewhat equal.

Leaves succubous as to their lower lobes.

15. Scapania. Involucral leaves 2
j
perianth dorsally compressed, the mouth truncate,

bilabiate, decurved.

IG. Diplopliyllum. Involucral leaves few; perianth erect, round, the mouth denticulate

++ ++ Leaves transverse.

25. Marsupella. Perianth tubular or somewhat compressed. (Compare also Junger-

luannia § Sphenolobus.)

* * Leaves palmately 3-4- (or many-) cleft.

-I- Divisions numerous, capillary. Plants large, usually in conspicuous mats.

6. Ptilidiuni. Leaves palmatifid with ciliate margins.

7. Trichocolea. Leaves setaceously multifid.

•1- -t- Leaves 3 - 4-cleft or jjarted
; i>lants small, mostly inconspicuoua

10. Liepidozia. Leaf-divisions two cells wide or more.

11. Blepharostoma. Leaf-divisions only one cell wide.

* * * Leaves entire, emarginate, or 2 -3-toothed or -lobed.

*- Leaves closely imbricate on short julaceous stems.

27. Gymnomitrium. Involucre double, the inner shorter.

H- -i- Leaves deeply bilobed.

8. Herberta. Underleaves large. Perianth fusiform on an elongated branch.

12. Cephalozia. Underleaves mostly wanting
;
perianth mostly triangular on a shori

branche
-^ H- -f- Leaves incubous, mostly plane or depressed.

9. Bazzania. Leaves mostly 2 -3-toothed. Perianth fusiform on a short branch.

14. Kantia. Leaves mostly entire. Perianth fleshy, pendulous, subterranean.

4- -»- H- •(- Leaves succubous or transverse.

4+ Underleaves entire or nearly so.

13. Odontoschisma. Involucral leaves numerous, small, incised, those of th3 stem

rounded or retuse.

21. Mylia. Involucral leaves 2, connate at base. Large.

22. Harpanthus. Involucral leaves few, smaller than the semi-vertical emarginate stem

leaves. Small.
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24. Jungermannia. luvolucral leaves lew, mostly larger thau the entire or bidentat*

stem-leaves. Medium-sized or large.

•»+ *+ Underleaves 2-4-cleft, -parted, or -divided.

17. Geocalyxo Involucre fleshj', saccate, pendent. Leaves bidentate ; underleaves 2-cleft

18. liophocolea. Fruit terminal on the main stem or a primary branch. Involucral leaves

distinct.

19. Chiloscyphus. Fruit on a short lateral branch. Involucral leaves distinct. (See

also Juugermanuia.

)

+++++ Underleaves mostly wanting.

a. Leaves entire or barely retuse.

23. Liochlaena. Involucral leaves distinct, like those of the stem ; perianth truncate

depressed at the apex.

26. Nardia. luvolucral leaves connate at base and adnate to the perianth,

ft. Leaves bidentate or bilobed, rarely 3-lobed.

12. Cephalozia* Branches all from beneath. Perianth on a short branch, mostly tri-

gonal with the odd angle beneath.

24. Jungermannia. Simple or branching laterally. Perianth terminal, mostly laterally

compressed.
c. Leaves mostly spinulose or dentate.

20. Plagiochila. Involucral leaves large
; perianth laterally compressed.

§ 2 Plant-body pseudo-foliaceous with suecubous leaf-like lobes.

25. Fossombronia. Perianth large, campanulate.

§ 3. Plant-body a thallus.

* Thallus with a distinct costa.

29. Pallavicinia* Thallus 3-6" wide, mostly simple, the margins sinuate or undulate.

Perianth tubular, at length dorsal.

30. Blasia. Thallus 3-6" wide, lobed, dichotomous, or radiate, the margins pinnatihd-

sinuate.

32. Metzgeria. Thallus narrow (1-2"), ciliate at the margins or on one or both sides.

* « Thallus with an inconspicuous costa or none.

33. Aneura. Thallus rather narrow, mostly palmately or pinnately lobed. Sporogonium

rising from the under side near the margin.

31. Pellia. Thallus wider, mostly simple or forked. Sporogonium rising from the upper

surface.

1. FRULLANIA, Raddi. (PI. 24.)

Leaves incubous, complicate-bilobed, the lower lobe usually inflated, helmet-

or club-shaped ; underleaves bifid, rarely entire, with basal rootlets. Dioecious

or moncecious. Fruit terminal on the branches. Involucral leaves 2 or 4,

larger than the stem-leaves; perianth 3-4-angled, mucronate. Calyptra

pyriform, fleshy. Capsule globose, the lower third solid. Elaters truncate at

each end, unispiral, adherent to the valves. Spores large, reddish, minutely

muricate. Antheridia most often on a short branch, globose-oblong or cylin-

dric. Archegonia 2-4, long-styled. (Named for Leonardo Frullani, an Italian

Minister of State.)

§ 1. TRACHYCOLEA. Perianth triangular in section, rottgh with tubercles or

scales, or villous ; loicer leaf-lobe helmet-shaped, truncate at base.

* Lower leaf-lobe about three fourths the size of the upper.

1. P. Oakesiana, Aust. Stems widely branching ; fertile branches short

,

leaves obliquely orbicular, loosely imbricate, the lower lobe rotund, contigu-

ous to the stem ; underleaves ovate-rotund or subobovate. little wider than the
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Stem, bifid ; involucral leaves more or less counate, equally bilobed, the lobes

entire, obtuse
;
perianth small, subobovate-pyriform, smooth or 1 - 7-nerved or

alate both sides.— White Mts., on stuuted spruce and birch trees.

* * Lower leaf-lobe much smaller than the upper.

•r- Underleaves scarcely wider than the stem, ovate, bijid, the divisions entire,

acute; perianth 1-carinate or smooth, except in n. 2; stems creeping.

2. F. Virginica, Lehm. Stems short, irregularly branching; leaves

crowded, ovate, entire, somewhat concave, the lower lobes sometimes expanded

into a lanceolate lamina ; underleaves round-ovate, bifid, twice the width of

the stem; perianth compressed-pyriform, tuberculate, 2 - 4-carinate dorsally,

4-cariuate ventrally. — On bark of trees, rarely ou rocks; common.

3. F. Eboracensis, Lehm. Branches clustered ; leaves loose, imbricate

on the branches, round-ovate, entire
;
perianth pyriform, slightly compressed

and repand, smooth, obscurely carinate beneath and gibbous toward the apex.

(F. saxatilis, Lindenb.) — On trees and rocks; common northward.

4. F. Pennsylvanica, Steph. Stems dichotomous; leaves imbricate,

flat, ovate, mucronate or rarely obtuse, entire ; lower lobe marginal, large,

round-cucullate ; underleaves broadly ovate, deej^ly parted, the divisions long-

acuminate ; dioecious ; antheridial spikes on short lateral branches, elongated
;

lobes of the involucral leaves acuminate, much narrowed at l)ase, and the

large underleaves carinate-concave, deeply parted, their apiculate divisions

entire or toothed.— Shaded rocks. Stony Creek, Carbon Co., Penn. (Bau).

Known only from the original description.

5. F. saxicola, Aust. Stems numerous, widely branching; leaves or-

bicular, scarcely oblique, flat ; lower lobe near the stem, small, or rarely larger

and round-galeate ; underleaves scarcely wider than the stem, subovate, bifid

;

perianth broadly oblong, bowl-shaped with very short mouth, papillose, abruptly

broad-carinate beneath, 1 - many-nerved each side of the keel, 2-angled.

—

Sloping dry trap rocks, Closter, N. J. (Aristin).

•*- -4- Underleaves 2-3 times wider than the stem, round or subquadrate, bifid,

the divisions blunt or truncate.

++ Leaves lax, rather distant ; lower lobe mostl// expanded, ovate-lanceolate.

6. F. aeolotis, Xees. Procumbent, irregularly branched or subpinnate;

leaves semi-vertical, subsquarrose, obliquely cordate, the lower lobe expanded
;

underleaves ovate, acutely bifid, the upper margin angular-dentate or entire
;

sporogonium unknown.— On trees and rocks, chiefly in mountain regions.

-t-f ++ Leaves close-imbricate ; lower lobe galeate, seldom expanded except on

terminal leaves.

7. F. squarrbsa, Nees. Decumbent, pinnately branching, the short

fertile branch lateral ; leaves subvertical, suborbicular, obtuse, entire ; lower

lobe obovate-cucullate or galeate, subappressed ; underleaves cordate or rounded,

sinuate-subdentate, slightly bifid; perianth oblong, triquetrous, convex dor-

.sally, strongly keeled ventrally.— On rocks and trees, N. Y. to Ohio, and
southward ; rather common.

8. F. plana, Sulliv. Procumbent, widely branching or subpinnate;

leaves orbicular, subimbricate ; lower lobe very small, as broad as long, close

to the stem; underleaves rather large, flat, rounded, slightly bifid; monoe-
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cious
;
perianth obloiig-oval or subobovate, triquetrous, dorsally sulcate, acutely

keeled ventrally; antheridial spikes globose.— Shaded rocks, N. Y. aud N. J.

to E. Teun.

9. F. dilatata, Nees. Loosely and widely pinnate ; leaves round, entire,

opaque; lower lobe subrounded, cucullate, close to the stem; uuderleaves

subquadrate, toothed at the anterior angles; involucral leaves with 2 or 3

entire lobes ;
perianth tuberculate, retuse.— Kocks and trunks of trees ; rather

common. (Eu.)

§ 2. THYOFSIELLA. Perianth smooth ; leaves semicordate at base {marked

by a central monUiform roiv of cells, or sometimes in n. 12 by afew scattered

large cells); lower* lobe near the stem (except in n. 11), cylindric-saccate,

mostly erect ; underleaves round-oval, the margin entire, recurved ; dioecious.

* Leaves orbicular.

10. P. Asagrayana, Mont. (PI. 24.) Creeping, simply pinnate ; leaves

concave, obtuse, decurved ; lower lobe oblong-clavate, emarginate at base

;

underleaves oblong, flat, 2-cleft, the sinus obtuse ; involucral leaves unequally

2-cleft, the dorsal segment oblong, pointed, nearly entire, the ventral subulate

;

perianth pyriform, 3-sided, obtusely keeled beneath. (F. Grayana of authors.)

— Rocks and bark of coniferous trees ; frequent.

11. F. Tamarisci, Nees. Bipiunately branching, somewhat rigid ; leaves

obtuse, mucrouately acute or subacuminate, decurved, entire ; lower lobe dis-

tant from the stem, oval or oblong ; underleaves quadrate-ovate or obovate,

emarginate, the margin revolute ; involucral leaves bifid, serrulate
;
perianth

oblong, sulcate dorsally, obtusely keeled ventrally.— N. Eng. and southward;

rare. (Eu.)

* * Leaves oblong from a narrowed base

.

12. F. fragilifolia, Tayl. Procumbent, subpinnate, the alternate flat-

tened branches subremote ; leaves subimbricate, ascending, recurved, entire

;

lower lobe oblong-galeate ; underleaves round-obovate, flat, appressed, bifid,

the margins entire or angled
;
perianth obovate-cordate, concave dorsally,

keeled ventrally ; involucral leaves subequally lobed, obtusely few-toothed.

(F. polysticta, il/oni. F. SuUivantiae, ^wsf.) — On trees in a cedar swamp,

Urbana, Ohio (Sullivant). (Eu.)

2. JUBXJLA, Dumort. (PI. 25.)

Characters nearly as in Frullania. Leaves large and flat, an axillary one

at the base of each branch without a lower lobe. Calyptra turnip-shaped,

abruptly globose above. Monoecious, with 2 antheridia in each leaf of a spike-

like branch, and the archegonia mostly solitary. (Name from Juba, a mane,

alluding to the persistent elaters.)

1. J. Hutchinsise, Dumort., var. Sullivantii, Spruce. Subdichoto-

mously branching ; leaves dark olive-green, subimbricate, obliquely ovate,

acute, entire or subrepand ; lower lobe saccate, rather remote from the stem,

not spurred as in the European form ; underleaves roundish, serrate or entire;

involucral leaves bifid, serrate; perianth triangular-obpyriform. (Frullania

Hutchinsiae, Nees, in part.) — Wet rocks, N. Eng. to S. C. ; more common in

the mountains.
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3. LEJEUNEA, Libert. (PI. 24.)

Leaves decurreut at the folds, the lower lobe incurved and ventricose ; under-

leaves usually preseut, entire or bifid. Archegonium with a slender persistent

style, solitary on a usually very short branch ; the perianth free from the invo-

lucral leaves, oval or oblong, terete or angular, variously carinate, cristate, or

ciliate. Capsule globose, 4-cleft to the middle, the valves recurved. Spores

large (40-50 ^ broad), globose or oblong, tuberculate. Antheridia at the

base of ordinary leaves or in the axils of the leaves of a spike-like branch.—
Otherwise as Frullania. (Named for A.-L.-S. Lejeune, a French botanist.)

* Underleaves entire.

1. L. clypeata, Sulliv. (PI. 24.) Stems procumbent, somewhat pin-

nately branched, f - T long; leaves whitish-green, round-ovate, cellular-crenu-

late, deflexed ; lower lobe flat, oblong-quadrate ; underleaves round-quadrate

;

monoecious; involucral leaves larger than those of the stem, the perianth

round-obovate, 2-3-carinate dorsally, 1 -carinate ventrally, the keels rough.

(L. calyculata, Tai/l.) — On rocks and trees; common south and westward.

* * Underleaves bijid ; leaves entire.

2. L. serpyllifolia, Libert, var. Americana, Lindb. Stems long,

somewhat branching, pale, pellucid and fragile ; leaves rather remote, flat,

opening from a basilar sac, scarcely decurved, obliquely roundish-ovate, ob-

tuse, often slightly repand ; underleaves about half as large, round-oval with

a broad obtuse sinus and acute lobes ; moncecious ; the obovate-clavate perianth

on a lateral branch. (L. cavifolia, Aust.) — On cedars, etc., Catskill Mts.

[Cleve], Belleville, ( )nt. {Mncoun), and southward; rather common.
3. L. lueens, Tayl. Whitish, filiform, pinnately branched ; leaves remote,

rarely subimbricate, obliquely ovate-triangular, rounded or obtuse, semi-cor-

date at base ; lower lobe ovoid, acute or apiculate ; underleaves ^ as large as

the lateral, round-oval, deeply bifid, the lobes broad-subulate ; dioecious ; invo-

lucral leaves rather longer, with lanceolate lobes
;
perianth scarcely emersed,

broadly pyriform, 5-carinate. (L. cucullata, Sulliv.; not Nees.) — Near Cin-

cinnati; moist rocks, Alleghany Mts. and southward {Su/livant). Minute

and flaccid.

* * * Underleaves obsolete; leaves muriculate-denticulate.

4. L. ealc^rea, Libert. Very minute ; stems slender, loosely branch-

ing; leaves ovate, falcate-decurved, sinuate-complicate at base; monoecious:

involucral leaves bifid, the divisions entire
;
perianth on a very short lateral

branch, pyriform-clavate, acutely 5-angled, the margin echinate-muriculate.

(L. echinata, Taijl.) — On rocks and roots of trees; rather common. (Eu.)

4. RADULA, Dumort. (PI. 24.)

Leaves large, complicate-bilobed, incubous ; lower lobe small, bearing root-

hairs; underleaves none. Dioecious, rarely monoecious. Fruit usually ter-

minal. Involucral leaves 2, slightl}^ smaller than the cauline, 2-lobed
;
perianth

tubular, compressed or nearly terete, truncate, entire or crenate. Calyptra

pyriform, persistent. Capsule oval-cylindric. Elaters slender, free. Spores

large, globose, minutely tuberculate. Antheridia in the ventricose bases of
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spicate leaves. {Radula, a scraper or spatula, in allusion to the form of the

perianth.

)

* Lower lobe subquadrate, barely incumbent on the stem.

1. R. COmplanata, Dumort. Creeping, widely subpinnately branch-

ing ; leaves imbricate, spreading, rounded, the lower lobe obtuse or acute

;

monoecious
;
perianth obconic, compressed, the mouth entire, truncate ; anthe-

ridia in the bases of 2-3 pairs of strongly imbricate tumid leaves.— On rocks

and roots of trees ; common. (Eu.)

2. R. obeonica, Sulliv. (PL 24.) Smaller, indeterminately branched

;

leaves somewhat remote, round-obovate, convex; monoecious; perianth cla-

vate-obconic, obliquely truncate ; antheridia axillary on short lateral branches

rising near the terminal involucre.— On trees in cedar swamps, N. J. to Ohio.

* * Lower lobe small, rounded, more or less transversely adnate.

3. R. tenax, Lindb. Stems brownish-green, rigid, tenacious; leaves

remote, scarcely decurrent, obliquely elliptic-ovate, opaque, the cells round

and strongly chlorophyllose ; dioecious; the antheridial spike lateral below

the keel of a leaf, long, linear, somewhat obtuse. (R. pallens, Sulliv. ; not

Gottsche.)— On rotten trunks, in the Catskill ^Slts., and southward, especially

in the mountains.

5. PORE L LA, Dill. (PI. 24.)

Leaves large, incubous, complicate-bilobed ; lower lobe ligulate, suberect

;

underleaves similar, decurrent at base, the apex entire. Dioecious. Fruit on

a short lateral branch. Involucral leaves usually 4, 2-lobed, the margin ciliate

or denticulate
;
perianth somewhat oval, compressed, bilabiate, incised or entire.

Calyptra globose, persistent. Capsule globose, reddish, short-stalked. Elaters

very numerous, 2-3-spiral, free. Spores large, rough. Antlieridia solitary in

the saccate bases of leaves, crowded in short spikes. (Name a diminutive of

poms, an opening.)

* L^eaves more or less remote ; stems bipinnate.

1. P. pinn^ta, L. Stems irregularly pinnate, fastigiate at the ends^

leaves scarcely incubous, ovate-oblong, the rounded apex sometimes slightly

decurved ; lower lobe minute, flat, oblong, obtuse, as long but not half as wide

as the flat, entire, ovate-rectangular, scarcely decurrent underleaves. (Mado-

theca Porella, Nees.) — On rocks and trees subject to inundation; common.

* * Leaves mostly closely imbricate ; stems mostly simply pinnate {or bipinnate

in n. 2).

2. P. platyph^Ua, Lindb. (PI. 24.) Yellowish or fuscous-green

;

stems irregularly pinnate, often fastigiate at the ends ; leaves obliquely ovate,

more or less concave at base and the rounded upper margin curved upward

and undulate, mostly entire ; lower lobe obliquely ovate, the margin strongly

recurved, with an acute tooth at base ; underleaves semicircular, with strongly

reflexed margins. (Madotheca platyphylla, Z)»mo?^) — On rocks and trees;

common eastward. (Eu.)

3. P. Thuja, Lindb. Fuscous-green or ])lackisli, somewhat regularly

pinnate ; leaves convex, closely appressed, obliquely round-ovate, the rounded
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apex decurved, more or less denticulate ; lower lobe oblong, obtuse, with an

acute tooth at base, longer but narrower than the quadrate underleaves, both

with strongly recurved sparsely denticulate margins. (Madotheca Thuja, Du-

mort.) — On rocks and trees; more common westward. (Eu.)

4. P. dent^ta, Lindb. Mostly fuscous-green, irregularly pinnate or sub-

dichotomous ; leaves more remote on the branches, obliquely round-ovate, the

rounded summit slightly decurved, more or less denticulate ; lower lobe de-

current, twisted, obliquely ovate, acute, with recurved undulate denticulate

margin and a large acute tooth at base; underleaves twice as wide as the

lower lobes, quadrate-oval, the undulate reflexed margin dentate, especially

near the base. (Madotheca rivularis, Nees.)— Shaded rocks. Yellow Springs,

Ohio {SuUivant). (Eu.)

5. P. Sullivantii, Underw. Stems strongly decurved at the ends in

drying ; leaves suberect, the straight ventral margin strongly involute toward

the apex ; cells large, punctate-stelliform
;
perianth broadly keeled beneath,

the keel 2-angled. (Madotheca Sullivantii, ^msL) — Alleghany Mts. (aSw/Zi-

vant) ; rare.

6. PTILIDIUM, Nees. (ri. 24.)

Leaves incubous, complicate-bilobed, each lobe divided and lacerately cili-

ate ; underleaves 4 - 5-lobed, ciliate. Dioecious. Emit terminating short

branches. Involucral leaves 2-4, 4-cleft
;
perianth terete, obovate, the mouth

conniveut, plicate, denticulate. Calyptra pyriform, coriaceous. Capsule ovate.

Spores globose. Antheridia in the base of closely imbricated leaves. (Name

a diminutive of irriXov, a feather, from the fringed foliage.)

1. P. ciliare, Nees. Stems crowded, subpinnate ; fringes of the foliage

long-setaceous. (Blepliarozia ciliaris, Dumort.) — On rotten logs and stumps

;

common. (Eu.)

7. TRICHOCOLEA, Dumort. (PI. 24.)

Leaves succubous, 4-5-divided, and with the underleaves setaceously

fringed. Dioecious. Fruit terminal, or axillary from the growth of inno-

vations. Involucral leaves coalescent into an oblong truncate hairy tube,

blended in our species with the calyptra
;
perianth none. Capsule oblong, its

pedicel bulbous at base. Elaters free. Antheridia large, in the axils of leavea

on terminal branches. (Name from Qpi^, hair, and koAcos, a sheath, from the

hairy involucre.)

1. T. toment611a, Dumort. Stems pinnately decompound, densely

tufted, glaucous, 2-6' long ; leaves nearly uniform ; underleaves subquadrate,

as wide as the stem.— Among mosses in swamps; common. (Eu.)

T. Biddlec6mi.e, Aust., very imperfectly described from specimens col-

lected in Urbana, Ohio, is said to be simply and rather distantly pinnate.

8. HERBERT A, S.F.Gray (PI. 24.)

Leaves large, incubous or nearly transverse, narrow, 3-ranked, the under-

leaves being scarcely smaller, cleft to or below the middle, the lobes acute.

Dioecious. Fruit terminal on a long branch, Involucral leaves numerous,

equitant
; perianth ovate-subulate or narrowly fusiform, 3-angled, deeply 6 - S-
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lobed. Calyptrasmall,obovate, deeply trifid. Capsule large, globose. Elaters

free. Spores large, muriculate. Antheridia iu the bases of leaves of a short

terminal spike. (Named for William Herbert, an English botauist.)

1 . H. adunca, S. F. Gray. Stems long aud slender, erect, brownish, nearly

simple ; leaves aud uuderleaves almost alike, curved and one-sided, the lobes

iauceolate. (Sendtnera juniperina, Sidliv.; not JVees.) — On rocks. Green-

wood Mts., N. J., Catskill Mts., N. Y., and probal)ly northward. (Eu.)

9. BAZZANIA, S. F. Gray. (PI. 24.)

Leaves incubous, oblique, decurved, mostly truncate-tridentate ; underleaves

wider than the stem, mostly 3- 4-toothed or crenate. Dioecious. Fruit on a

short branch from the axil of an underleaf= Involucral leaves much imbri-

cate, concave, orbicular or ovate, incised at the apex
;
perianth ovate-subulate

or fusiform, somewhat 3-keeled. Calyptra pyriform or cylindric-oblong. Cap-

sule oblong. Autheridial spikes from the axils of uuderleaves. (Named for

3f. Bazzani, an Italian Professor of Anatomy.)

1. B. trilobata, S. F. Gray. (PI. 24.) Creeping, dichotomous, prolifer-

ous ; leaves ovate, the broad apex acutely 3-toothed ; uuderleaves roundish-

quadrangular, spreading, 4 - 6-toothed above
;
perianth curved, cylindric, pli-

cate at the narrow apex and 3-toothed. (Mastigobryum trilobatum, Nees.

M. tridenticulatum, Lindenb.)— Ravines, wet woods and swamps; Common
and variable. (Eu.)

2. B. deflexa, Underw. Stems forked or alternately branched ; leaves

strongly detiexed, cordate-ovate or ovate-oblong, falcate, the upper margin

arcuate, the narrow apex 2 - 3-toothed or entire ; uuderleaves roundish-quad-

rate, the upper margin bifid, crenate, or entire
;
perianth cylindric, arcuate,

plicate above and denticulate. (Mastigobryum deflexum, Nees.) — On rocks

in the higher mountains eastward. (Eu.)

10. L E P I D 6 Z I A, Dumort. (PI. 24.)

Leaves small, incubous, palmately 2-4-cleft or -parted; uuderleaves simi-

lar, often smaller. Dioecious or rarely monoecious. Fruit terminal on short

branches from the under side of the stem. Involucral leaves small, appressed,

concave, 2-4-cleft; perianth elongated, ovate-subulate or narrowly fusiform,

obtusely triangular above, entire or denticulate. Calyptra included, pyriform

or oblong. Capsule oblong-cylindric. Spores minute, smooth or roughisho

Antheridia large, pedicelled, solitary in the axils of 2-cleft spicate leaves.

(Name from X^iris, a scale, and o^os, a shoot, for the scale-like foliage.)

1. L. r^ptans, Dumort. (PI. 24.) Creeping, pinnately compound, the

branches often flagellate; leaves decurved, subquadrate, 3 - 4-cleft ; involucral

leaves ovate, truncate, unequally 4-toothed
;
perianth incurved, dentate.— On

the ground and rotten wood, N. J., and common northward. (Eu.)

2. L. setacea, Mitt. Leaves deeply 2 -3-cleft or -parted, incurved, the

lobes subulate, formed of a somewhat double series of cells ; uuderleaves sim-

ilar; perianth ciliate. (Jungermannia setacea, Web.) — On the ground and

rotten wood ; common. Resembling the next in its leaves, but smaller and

browrish. (Eu.)
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11. BLBPHAROSTOMA, Dumort. (PI. 25.)

Leaves transverse or slightly incubous, 3-4-parted, the divisions capillary;

underleaves smaller, mostly 2 -3-parted. Dioecious or monoecious. Fruit ter-

minal. Involucral leaves numerous, verticillate, deeply 4-cleft
;
perianth ex-

serted. pyriform-cylindric, laciniate. Calyptra short, oblong, bilabiate. Cap-

sule cyliudric-oblong. Elaters large, very obtuse. Spores large, smooth.

Antheridia solitary in the axils of leaf-like bracts. (Name from ^K^'papou, an

eyelid, aud arofia, inm/tli, iu allusion to the fringed orifice of the perianth.)

1. B. trichophyllum, Dumort. Flaccid, branched, creeping; leaf-

divisions straight, spreading, each composed of a single row of cells
;
perianth

ovate-cyliudric. (Jungermannia trichophylla, L.)— On the ground and rot-

ten wood. Minute, light green. (Eu.)

12. CEPHALOZIA, Dumort. (PL 23.)

Leaves mostly succubous, chiefly 2-lobed, the margins uniformly plane or

subincurved ; underleaves smaller, often wanting except on fruiting branches.

Branches from the under side of the stem. Monoecious or dioecious. Invo-

lucral leaves numerous, capitate, 3-ranked, usually 2-lobed
;
perianth long,

triangular-prismatic, the constricted mouth variously dentate. Calyptra small.

Capsule somewhat oblong. Elaters free. Spores minute. Antheridia in

the base of inflated spicate leaves. (Name from /ce^oArj, head, and o^os, bud,

for the capitate involucre.)

§ 1. CEPHALOZIA proper. Perianth more or less ^-angled or 3-carinate

;

leaf-cells large {mostlij 25 - 50 /i broad)
;
plants mostly medium-sized.

* Underleaves rarely present except on fruiting branches.

1. C. Virginiana, Spruce. Without runners, usually pale ; leaves small,

obliquely round-ovate, acutely 2-lobed nearly to the middle; cells quadrate-

hexagonal, opaque ; dioecious, rarely monoecious ; involucral leaves rouud-

(juadrate, with slender acuminate lobes; perianth large, widest above the

middle, unequally ciliolate ; capsule large, long-exserted ; antheridial spike

long. (C. catenulata of authors; not Huebn.)— On rotten wood or swampy
ground, N. Eng. to \"a., and southward.

2. C. multiflora, Spruce. (PI. 23.) Often subpinnate, without runners,

pale green ; leaves small, round-rhombic, decurrent, bifid J their length ; cells

quadrate-hexagonal, pellucid ; dioecious ; inner involucral leaves 3-4 times as

long as the outer
;
perianth linear-fusiform, 3-plaited when young, triau'^ular

only above when mature, ciliate or toothed, fleshy; calyptra fleshy, oval-glo-

bose ; capsule rather short-pedicelled ; spores cinnamon-color.— On the ground

and rotten wood ; common. (Eu.)

3. C. pleniceps, Underw. Stems very short, branching, densely ces-

pitose, pale green or whitish ; leaves thick, orbicular, strongly concave, sub-

clasping but not decurrent, bifid ^ their length, the acute lobes incurved and

strongly connivent ; involucral leaves oblong, palmately 2 -4-cleft, the ventral

like the underleaves
;
perianth large, oblong-cylindric, obtusely angled, the

plicate mouth denticulate. (Jungermannia pleniceps, ^'/.s/.) — xVraong Sphag-

num in the White Mts. {Oakes).
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4. C. bicuspidata, Dumort. Prostrate or assurgent, cespitose, usually

greenish or reddish, with runners ; lower leaves small and distant, the upper

larger, rouud-ovate, cleft nearly to the middle, the lobes ovate-lanceolate ana

acute, the lower lobe narrower and acuminate ; cells large, pellucid ; monoe-

cious ; involucral leaves about 3 pairs, the innermost nearly three times as

long as the outer, cleft ^ their length
;
perianth four times as long as the leaves,

linear-prismatic or fusiform, thin, denticulate or ciliate ; capsule cylindric-

oblong; spores purple. (Jungermannia bicuspidata, />.) — On the ground,

mountains of X. Eng., X. Y., aud N. J. (Eu.)

5. C. curvifolia, Dumort. Slender, rarely forked, without runners,

greenish, reddish, or often purple ; leaves imbricate, ascending, obovate, con-

cave, semicordate at base. Innately bifid below the middle, the lobes incurved

or hooked ; cells small, quadrate ; monoecious or dioecious ; involucral leaves

complicate, the lobes subovate, spiuulose-denticulate
;

perianth large, rose-

purple, triquetrous, tlie wide mouth ciliate ; calyptra thin ; capsule oblong-

globose. (Jungermannia curvifolia, Dicks.)— On rotten logs in swamps, etc.

;

common. (Eu.)

* * Underleaces usualli/ present; leaves rarely subimbricate.

6. C. fluitans, Spruce. Stems 2-3' long, loosely creeping, with short

thick runners ; leaves large, ovate-oblong, lobed to near the middle, the lower

lobe larger, lanceolate, obtuse; cells large, mostly hexagonal; underleaves

linear, appressed ; dioecious ; involucral leaves cleft to the middle
;
perianth

oval-cylindric, nearly entire ; calyptra short, pyriform ; capsule oblong ; spores

.^mall, minutely tuberculate ; antheridia globose, pedicelled, solitary in the

axils.— In bogs, on mosses or partly floating; rare. (Eu.)

§2. CEPHALOZIELLA. Perianth ^-^-angled; leaf-cells small (14-20/i

broad)
;
plants small, often minute ; underleaves present in n. 9.

7. C. divaricata, Dumort. Sparingly branched, without runners;

leaves very small, cuneate or round-quadrate, the ovate-triangular lobes acute

;

cells pellucid or subopaque ; involucral leaves larger, the lobes acute, denticu-

late
;
perianth linear or narrowly fusiform, prismatic, denticulate or subentire

;

capsule oblong-globose, long-exserted. (Jungermannia divaricata. Smith.) —
Dry rocks and sand, pine barrens of N. J., and northward. (Eu.)

8. C. Macotmii, Aust. Slender, much branched, dark green; leaves

scarcely broader than the stem, wide-spreading, bifid with a broad or lunate

sinus, the broad-subulate lobes mostly acute; cells subquadrate, somewhat pel-

lucid ; dioecious ; involucral leaves appressed, 2 - 3-lobed, irregularly spinulose

;

perianth small, whitish, obovate or ovate-fusiform, obtusely 3-angled, setu-

lose or ciliate.— Rotten logs, mountains of N. Eng., and northward [Austin,

Macoun).

9. C. Sullivantii, Aust. Stems 3 - 6" long, fleshy, rootlets numerous;

fertile branches suberect, clavate ; leaves imbricate, often narrower than th«

stem, subquadrate-ovate, more or less serrate, the sinus and lobes subacute

;

dioecious ; involucral leaves 3, erect, free
;
perianth broadly oval or subobovate,

obtusely and sparingly angled, the apex slightly plicate, the mouth connivent,

dentate, sometimes narrowly scarious ; capsule oval.— On rotten wood, N. J.,

Ohio, and 111. ; rare. Our smallest species.
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13. ODONTOSCHISMA, Dumort. (PI. 24.)

Leaves succubous, ovate or roundish, entire or retuse, rarely bidentate,

underleaves minute, sometimes obscure or wanting. Dioecious or sometimes

moncEcious. Fruit terminal on a short branch from the lower side of the

stem. Involucral leaves few, 3-ranked, bifid or rarely 3 - 4-cleft
;
perianth

large, triangular-fusiform, ciliate or dentate. Calyptra membranous. Cap-

sule cylindric-oblong. Antheridia in small whitish spikes on the under side

uf the stem. (Name from oSovs, a tooth, and <rxto'/io, a cleft, alluding to the

perianth.)

1. O. Sphagni, Dumort. (PI. 24.) Leaves spreading or ascending,

ovate, rounded or oblong, entire or retuse, subconcave ; underleaves mostly

wanting
;
perianth 3 - 6 times longer than the leaves, subulate-fusiform, la-

ciniate or ciliate. (Sphagnoecetis communis, iVees.)— Among mosses, N. J.

to 111., and southward. (Eu.)

2. O. denudata, Lindb. Stems densely rooting, somewhat leafless at

base, flagellate, branching above ; leaves spreading, broadly ovate, entire

;

underleaves broadly oval, entire or sul)denticulate; perianth close-connivent

above, at length bursting irregularly.— On rotten wood, Canada to Ohio, and

south along the mountains. (Eu.)

14. KANT I A, S. r. Gray. (PI. 24.)

Leaves large, incubous, flat or convex, entire or retuse ; underleaves small,

roundish, the apex entire, retuse or bifid. Dioecious or monacious. Involucre

pendulous, subterranean, clavate or subcylindric, fleshy, hairy, attached to

the stem by one side of its mouth. Calyptra membranous, partly adnate to

the involucre. Capsule cylindric, the valves spirally twisted. Spores minute,

roughish. Antheridia solitary in the reduced leaves of short lateral branches.

(Name from J. Kant, a physician at The Hague.)

1. K. Trichomanis, S. F. Gray. (PI. 24.) Creeping, without ventral

runners; leaves pale green, imbricate, spreading, roundish-ovate, obtuse.

(Calypogeia Trichomanis, Corda.)— On the ground and rotten logs; very

common. (Eu.)— Var. rivulAris, Aust. Leaves dusky green or blackish,

more scattered, flaccid; cells large. N. J. (Austin.) —Ydii. tenuis, Aust.

Very slender, innovate-branching ; leaves smaller, especially above, dimidiate-

ovate or subfalcate, subdecurrent. Southern N. J. {Austin).

2. K. Sullivantii, Underw. Prostrate, with ventral runners; leaves

flat, subcontiguous or imbricate, obliquely round-ovate, minutely 2-toothed

with a lunulate sinus, abruptly decurrent ; cells large, uniform ; underleaves

minute, the upper orbicular, bifid, the lower twice 2-lobed, the primarv lobes

round-quadrate, divaricate, the secondary ovate or subulate. (Calypogeia

Sullivantii, Aust.) — Delaware Water Gap, N. J. [Austin).

15. SCAPANIA, Dumort. (PI. 24.)

Leaves complicate-bilobed, the upper lobe smaller, the lower succubous;

margins entire or dentate or ciliate ; underleaves none. Dioecious. Fruit

terminal. Involucral leaves like the cauline but more equally lobed; peri-

anth obovate, dorsally compressed, bilabiate, the mouth truncate, entire or

toothed, decurved. Capsule ovate. Elaters long, attached to the middle of
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the valves. Antheridia 3 - 20, in the axils of small saccate leaves, which are

scarcely imbricate or crowded iuto terminal heads. (Name from aKandviou. a

shovel, from the form of the perianth.

)

* Leaf-lobes somewhat equal.

!. S. SUbalpina, Dumort. Leaves equidistant, imbricate, cleft nearly to

the middle, the roundish obtuse lobes denticulate on the outer margin
;
peri-

anth much exceeding the involucral leaves, obovate from a narrow base,

denticulate.— Mountains of N. Eng.
(
Oakes, Austin) ; L. Superior

(
Gillmanj

Macoun). (Eu.)

2. S. glaucocephala, Aust. Stems short, cespitose, creeping or as-

3ending, subsimple, with numerous offshoots ; leaf-lobes broadly ovate, entire,

mostly obtuse and apiculate ; involucral leaves sometimes denticulate
;
peri-

anth small, subcuneate, entire. (Jungermannia glaucocephala, TayL; S.

Peckii, Aust.)— On rotten wood, N. Eng. to N. Y. and Canada.

* * Lower lobe about twice the size of the upper, except near the jumniit.

-i- Leaves broader than long ; upper lobes rounded or blunt.

3. S. undulata, Dumort. (PI. 24.) Ascendingorerect, slightly branched;

leaves lax, spreading, entire or ciliate-denticulate, the lobes round-trapezoidal,

equal at the summit of the stem
;

perianth oblong-incurved, nearly entire,

twice as long as the outer involucre.— In woods, damp meadows, and rills;

common, especially in mountain districts.— Var. purpurea, Nees; a form

with long lax stems and rose-colored or purplish leaves. (Eu.)

4. S. irrigua, Dumort Creeping ; leaves somewhat rigid, repand, deeply

lobed ; lobes rounded, submucronate, the lower ap{)ressed, the upper convex

with incurved apex
;
perianth ovate, denticulate. (S. compacta, var. irrigua,

Aust.) — Wet places, N. J., CatskiU Mts., mountains of N. Eng., and north-

ward. (Eu.)

••- •»- Leaves longer than broad ; upper lobes more or less acute.

5. S. nemor6sa, Dumort. Rather stout, flexuose, creeping at base,

leaves rather distant, decurrent on both sides, ciliate-dentate, the lower lobe

obovate, obtuse, slightly convex, the upper cordate, acute, concave
;
perianth

densely ciliate; capsule large, roundish-ovate, reddish-brown. (S. breviflora,

Taj/l.) — On rocks, etc., in swamps and rills ; common and variable. (Eu.)

6. S. Oakesii, Aust. Leaves obovate, somewhat spreading, often de-

flexed, closely complicate, convex, the lower lobe coarsely dentate, and with

deep purple spur-like teeth on the keel, the upper roundish and less dentate

perianth usually dentate.— White Mts. {Oakes, Austin).

* * * Loiver lobes 3-4 times the size of the upper.

7. S. exs6cta, Aust. Ascending ; leaves subcomplicate, entire, tiie lowei

lobe ovate, acute or bidentate, concave, the upper small and tooth-like ; invo-

lucral leaves 3-5-cleft; perianth oblong, obtuse, plicate. (Jungermannia ex-

secta, Schmidel.) — High mountains, far northward; rare.— Perhaps better

retained in Jungermannia. (Eu.)

8. S. umbr6sa, Dumort. Stems short, decumbent, slightly branched

j

leaf-lobes ovate, acute, serrate; perianth incurved, naked at the mouth.

—

White Mts.; rare.— The tips of the shoots are frcfiuently covered with a

dark mass of gemmae. (Eu.)
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16. DIPLOPHYLLUM, Dumort. (PI. 25.)

Leaves rather narrow, complicate-bilobed, the lobes subequal or the upper

smaller, the lower succubous ; uuderleaves noue. Fruit teriiiiual. luvolu-

cral leaves few. Feriauth cylindrical, scarcely or not at all compressed, pluri-

plicate, denticulate. (Name from Snr\6s, double, and (pvKKov, leaf, on account

of the folded 2-lobed leaves.)

1. D. albicans, Dumort., var. taxifolium, Nees. Stems ascending,

almost rootless; leaves closely folded, subdenticnlate, with a rudimentary

pellucid line near the base or noue, the lobes obtuse or acutish, the lowei

3blong-scymitar-shaped, the upper smaller, subovate
;
perianth ovate, plicate.

(Jungermauuia albicans and J. obtusifolia of Sulliv. ; not of L, and Hook.) —
Under rocks in mountain ravines and on the ground. ( Eu.)— The typical

form occurs in N. Scotia, distinguished by a broad pellucid medial 3ine L

both lobes.

17. GEOCALYX, Nees. (Fl. 23.)

Leaves succubous, bidentate; uuderleaves 2-cleft, with linear divisions.

Fruit lateral, pendent. Involucre simple, fleshy, saccate, oblong, truncate,

attached to the stem by one side of the mouth. Calyptra membranous,

partly adnate to the involucre. Capsule oblong. Elaters free. Antheridia

in the axils of small leaves on spike-like lateral branches. (Name from y4a,

the earth, and /caA.u|, a cup, from the subterranean involucres.)

1. G. grav6olens, Nees. Leaves ovate-quadrate, 2-toothed, light green

;

Anderleaves oval-lanceolate, cleft to the middle.— On the ground, and rotten

logs ; not rare. (Eu.)

18. LOPHOCOLEA, Dumort. (Fl. 23.)

Leaves succubous, dorsally decurrent, obliquely ovate-oblong, broadly trun-

cate or bidentate ; uuderleaves smaller, more or less quadrate, bifid or with

4-8 capillary lobes. Dioecious or monoecious. Fruit terminal on the main

stem or primary branches. Involucral leaves 2-4, large, often spinulose;

perianth triangular-prismatic, 3-lobed, ciliate or laciniate. Calyptra short,

obovate, at length lacerate above. Capsule oblong-globose. Antheridia

mostly solitary in or near the base of ordinary leaves. (Name from xScpos,

a crest, and KoXeSs, a sheath, from the crested perianth.)

* Uuderleaves mostly bifid (or 3-4-cleft in n. 1) ; divisions mosthj entire.

1. L. bidentata, Dumort. Stems 1-2" long, procumbent, sparsely

branching ; leaves pale green, ovate-triangular, acutely 2-tootlied, tiie teeth

oblique with a lunulate sinus ; monoecious
;
perianth oblong-triangular, lacin-

iate ; antheridia 2 - 3 in a cluster, axillary.— On rocks in shady rills ; not com-

mon. (Eu.)

2. L. Austini, Lindb. Creeping; leaves uniformly deeply lobed, the

lobes and usually the sinus acute ; uuderleaves comparatively small, the lobes

subulate ; cells small ; monoecious ; antheridia solitary in the upper axils. (L.

minor, Aust.; not Nees.)— On roots of trees in woods {Austin). Imperfectly

known.

3. L. Macounii, Aust. Stems very short, prostrate, ascending at the

apex, deuselv radiculose ; leaves suberect, ovate-subquadrate. 2-lobed with ob«

"ai
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tuse lobes and siuus, or retuse or often entire ; underleaves light pink, deepl}

bifid, the setaceous lobes spreading-iucurved ; moncecious ; involucral leaves

somewhat oblong, repandly 2 - 4-toothed at the apex
;
perianth subobovate,

slightly angled.— On logs, Little Falls, X. Y. (Austin) ; Ont. (Macoun).

4. L. minor, Nees. Diffusely branching ; leases pale green, oval-sub-

^^uadrate, expanded, convex, slightly rigid, equally and acutely bifid with a

lunate sinus ; underleaves ^ as large, deeply bifid, the lanceolate lobes acumi-

nate ; dioecious ; involucral leaves like the cauline
; perianth obtusely trian-

gular-plicate at the apex. (L. crocata, Aust ; not Xces.)— On the ground

4nd dry rocks in limestone regions (Austin). (Eu.)

* * Divisions of the underleaves more or hss dentate.

5. L. heterophylla, Nees. (PI. 23.) Stems short, creeping or ascend-

ing, much branched ; leaves ovate-subquadrate, entire, retuse and bidentate on

the same stem ; underleaves large, 2 - 3-cleft ; involucral leaves lobed and den-

tate; perianth terminal, the mouth crested —^On the ground and rotten logs

in woods and swamps ; very common. (Eu.)

6. L. Hallii, Aust. Creeping, very slightly rooting ; leaves subvertical,

oblong, cleft nearly to the middle with obtuse sinus and erect mostly obtuse

lobes ; lower underleaves small, subequally 2-parted with an obtuse sinus, the

upper ones larger, with a single tooth on each side or palmately 3-4-parted.

the apical sublanceolate and narrowly bifid.— On the ground. 111. (Hall).

19. CHILOSCYPHUS, Corda. (PI. 23.)

Leaves succubous, dorsally decurrent, mostly rounded and entire; under*

J'iaves rooting at the base, usually deeply 2-cleft. Fruit terminal on a very

short lateral branch. Involucral leaves 2-6, the outer smaller, the inner va-

riously cut
;
perianth small, obconic or campanulate, 3-angled and 3-lobed only

at the apex, the lobes usually spinose. Calyptra fleshy, subglobose or clavate

Capsule oblong-globose Antheridia in the saccate bases of stem-leaves.

(Name from x^^^^> ^ ^'P* ^^^ aKv<pos, a bowl, from the form of the perianth.)

* Underleaves i-parted.

1. C. ascendens, Hook. & Wils. (PI. 23.) Prostrate; leaves large,

pale green, ascending, roundish-oblong, slightly emarginate ; involucral leaves

two, 2-cleft; perianth 2 -3-lobed, the lobes long and irregularly lacerate-

toothed.— On rotten logs ; rather common.

* * Underleaves bifid.

2. C. pallescens, Dumort. Procumbent, creeping; leaves flattened,

3vate-subquadrate, obtuse or retuse ; underleaves ovate, distant, free ; involucral

leaves two, 2-toothed
;
perianth deeply trifid, the lobes spinose-dentate, mostly

shorter than the conspicuous calyptra.— Mountains of N. Eng. (Oahes).

3. C. polyanthos, Corda. Procumbent, creeping ; leaves subaacending,

ovate-subquadrate, truncate or subretuse ; underleaves ovate-oblong, distant,

free ; involucral leaves 2, slightly 2-toothed
;
perianth 3-lobed, the short lobeb

nearly entire, shorter than the calyptra.— Var. rivulXris, Nees. Larger,

more branching, succulent ; leaves mostly rounded above ; underleaves often

divided in halves or wanting.— On the ground among mosses or on rotten

logs, common : the varietv in shaded rills or still p^uds. (Eu.)
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20. PLAGIOCHILA, Dumort. (Fl. 24.)

Leaves large, succuhous, rounded or truncate above, dentate or spinose or

rarely entire, the dorsal margin reflexed ; uuderleaves usually none. Dioecious

or monoecious. Fruit terminal, or axillary by the growth of offshoots. Invo-

lucral leaves larger than the cauline
;
perianth laterally compressed, erect or

decurved, obliquely truncate and bilabiate, the lobes entire or ciliate-dentate.

Capsule thick, oval. Elaters attached to the middle of the valves. Autheridia

oval, 2 - 3 in the axils of spicate leaves. ( Name from Tr\dyios, oblique, and xe^Aos,

'ip, from the form of the perianth.)

* Underleaves 2 -3-cleft, fugacious.

1. P. porelloides, Lindenb. Branches ascending ; leaves subimbricate,

convex-gibbous, rouud-obovate, the uppermost repand-denticulate, the rest en-

tire, the dorsal margin reflexed
;
perianth terminal, oblong-ovate, the mouth

compressed, denticulate. — Among mosses in swamps and river-bottoms
;

common.

2. P. interrupta, Dumort. (PI. 24.) Prostrate, horizontally branched,

copiously rooting; leaves imbricate, horizontal, oval, entire or slightly repand

;

underleaves lanceolate
;
perianth terminal, broadly obconic, the mouth com-

pressed, repand-crenulate. (P. macrostoma, Sulliv.) — Moist banks and de-

cayed logs, N. Eng., Ohio, and northward. (Eu.)

* * Underleaves wanting.

3. P. spinulosa, Dumort. Creeping, branches ascending; leaves re-

mote, obliquely spreading, obovate-cuueate, the dorsal margin reflexed, entire,

the ventral and apex spinulose-toothed
;
perianth rounded, at length oblong,

the mouth spinulose.— Shaded rocks in mountain regions ; rare. (Eu.)

4. P. asplenoides, Dumort. Branched, creeping or ascending ; leaves

subimbricate, obliquely spreading, round-obovate, entire or denticulate, the

dorsal margin reflexed
;
perianth much exceeding the involucral leaves, ob-

long, dilated at the truncate or ciliate apex.— In rockv rivulets ; common.
(Eu.)

21. MYLIA, S.F.Gray. (PI. 25.)

Leaves succubous, semi-vertical, circular, or ovate and pointed ; underleaves

subulate. Dioecious. Fruit terminal or pseudaxillary. Involucral leaves 2,

clasping
;
perianth ovate-oblong, laterally compressed above a subterete base,

the apex at length bilabiate, denticulate. Capsule ovate, coriaceous. Elaters

free. Antheridia 2 in the axils of bracts clustered near the apex of distinct

branches. (Name from Mylius, an early botanist.)

1. M. Taylori, S. F. Gray. Stemserect, nearly simple, radiculose; leaves

large, convex, orbicular, entire, purplish ; cells large ; underleaves lance-subu-

late, entire or subdentate
;

perianth terminal, oval ; calyptra finally long-

exserted. (Jungermannia Taylori, Hook.) — Wet rocks, high mountains of

N. Eng. and N. Y. (Eu.) '

22. HARPANT HITS, Nees. (PI. 23.)

Leaves succubous, semi-vertical, ovate, emarginate ; underleaves connate

with the leaves, ovate or lanceolate, 1 -toothed at base Dianious. Fruit on

short shoots from the axils of the uuderleaves, finallv sublateral. Involucra)
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leaves 2 or 4. Perianth terete, the lower half thickened, Cah ptra fleshy, con-

fluent with the perianth for | its length. Capsule oval. Antheridia 1 or 2 in

the axils of bracts terminal on slender branches. (Name from apirv, a sickle,

and avQos, flower.)

1. H. SCUtatUS, Spruce. Stems filiform, decumbent, usually simple;

leaves smaller at the base and apex of the stems, roundish-ovate, concave,

sharply bidentate, the apex lunate or acute ; underleaves large, acuminate

mvolucral leaves two, 2-3-cleft, the upper adnate to the perianth; perianth

ovate, becoming obovate, obscurely 3-4-plicate, splitting above on one side,

capsule deep brown. (Jungermannia scutata, Weber.)— On rotten logs in

damp places ; common. (Eu.)

H. Flotovianus, Nees. (PI. 23.) Stems flexuous, procumbent, mostly
unbranched; leaves ovate-orbicular, horizontal, the apex contracted and emar-
gmate with a shallow sinus ; underleaves large, ovate or lanceolate, obli(iuely

inserted, entire or more often toothed on one or both sides near the middle;
dioecious; perianth subcylindric, slightly sickle-shaped, the mouth pointed at

first, notched on one side and finally crenulate ; antheridia elliptic, single in

the base of swollen leaves. (Pleuranthe olivacea, Taijl.) — " North America "

(Jjruminond), but not collected recently ; certainly extralimital.

23. LIOCHLiSNA, Xees. (PI. 25.)

Leaves succubous, ovate-oblong, entire or slightly retuse ; underleaves none.

Dioecious or monoecious. Involucral leaves 2 or 4, like the cauline
; perianth

P3^riform, becoming cyliudric, incurved, abruptly rounded at the summit,

the minute orifice prominently ciliolate. Capsule oblong, long-exserted.

Elaters attached to the middle of the valves. Spores minute, globose. An
theridia in the axils of ordinary leaves. Archegonia 5-12. (Name from

\e7os, smooth, and xAali/o, a cloak, referring to the perianth.)

1. L. lanceolata, Nees. Closely creeping, branched ; leaves sometimes

decurrent ; involucral leaves vertical
;
perianth at right angles with the stem;

monoecious.— On banks and rotten logs ; not rare. (Eu.)

24. JUNGERMANNIA, Micheli. (PI. 25.)

Leaves succubous, rarely subtransverse, entire, lobed or dentate, the margins

never recurved ; underleaves present or none. Dioecious or monoecious. Fruit

terminal. Involucral leaves 4 or fewer, like the cauline or more incised, free

;

perianth laterally compressed or terete, usually 3- 10-carinate, the usually

small mouth entire or toothed. Calyptra oval-pyriform. Capsule globose oi

oblong, rarely cylindric. Spores minute, smooth or roughish. Archegonia

8-70. (Named for L. Jungermann, a German botanist of the 17th century.)

§ L JUNGERMANNIA proper. Leaves orbicular or ovate, entire ur barely

retuse; underleaves none (very small in n. 1).

1. J. Schraderi, Martins. (PI. 25.) Creeping, flexuous ; leaves round-

eUiptic, entire, ascending ; underleaves broadly subulate, not apparent on old

stems ; involucral leaves large, elongated, the inner smaller and more or less

laciniate
;
perianth oval-obovate, ascending.— On the ground and rotten logs;

common. (Eu.)

2. J. sphserocarpa, Hook. Stems creeping, the tips ascending, sub-

simple, greenish • leaves semi-vertical, rather rigid, orbicular, obliquely spread-
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ing, decurrent dorsally, pale green ; involucral leaves separate
;

perianth

exserted, obovate-obloug, the mouth 4-cleft ; capsule globose.— Mountains

of N. Eng. (Austi7i) ; rare. (Eu.)

3. J. pumila, With. Stems creeping, the tips somewhat ascending,

subsimple, rooting, pale ; leaves ascending, ovate, obtuse, concave, entire

;

involucral leaves like the cauline, erect; perianth terminal, fusiform, plicate

above and denticulate ; capsule oval.— On shaded rocks along rivulets, Clos-

ter, N. J. (Austin). (Eu.)

§ 2. LOi^HOZIA. Leaves roundish or suhquadrate, bidentate, bifid, or some-

times 3 - 5-cle/l ; underleaves none, or small and mostly 2-parted ; perianth

usually strongly plicate.

* Underleaves present.

•<- Leaves bifid or 2-lobed.

4. J. Gillm^ni, Aust. Stems short, densely cespitose, prostrate, strongly

radiculose; leaves vertical, round-ovate, subconcave, bifid, the lower leaves

with usually acute sinus and lobes, the upper much larger with rounded lobes

and obtuse sinus ; underleaves entire or the broader bifid
;
perianth without

inrolucral leaves, dorsal, sessile, obovate, subgibbous, ciliate, at length much
incised.— In a sandstone cave, Traiue Island, L. Superior (Gi/lman),

5. J. Wattiana, Aust. Stems rather thick, 2 - 4" long, fragile, subflex-

uose, strongly radiculose ; leaves subvertical or spreading, subovate, concave,

emarginately 2-lobed, the lobes acute or the upper obtuse ; underleaves some-

what obsolete, hair-like or subulate, incurved ; involucral leaves little larger,

less deeply lobed
;
perianth terminal, small, ovate-gourd-shaped, whitish, ciliate.

— On the ground, northern shore of L. Superior (Mocoun),

•»- *- Leaves 3~5-clefl.

6. J. barbata, Schreb. (PI. 25.) Procumbent, sparingly branched;

leaves roundish-quadrate, with obtuse, acute, or mucronulate lobes and obtuse

undulate sinuses ; underleaves broad, entire or 2-toothed, sometimes obsolete

;

perianth ovate, plicate-angled toward the apex, denticulate.— On rocks in

mountain regions ; common. (Eu.)

Var. attenuata, Martins. Ascending, with numerous offshoots ; stem-

leaves semi-vertical, obliquely spreading, roundish, acutely 2-4-toothed, those

of the shoots closely imbricate, premorsely 2 - 4-denticulate ; involucral leaves

two, 3-toothed; perianth oblong.— In similar localities. (Eu.)

7. J. setiformis, Ehrh. Erect or ascending, dichotomous; leaves

toothed at base, 3 - 4-cleft, the lobes ovate-oblong, acute, channelled ; under

leaves ciliate-dentate at base, deeply bifid, the divisions lanceolate, acuminate
;

Involucral leaves more toothed than the cauline; perianth terminal, oval,

plicate.— Alpine summits of N. H. (Oakes). (Eu.)

* * Underleaves wanting.

*- Leaves 2-toothed ; involucral leaves 2 - 4-cleJl.

8. J. alpestris, Schleich. Stems creeping, crowded, bifid-branching, the

ends ascending ; leaves semi-vertical, ovate-subquadrate, obliquely toothed, the

teeth unequal, acute or mucronulate, distant ; involucral leaves wider, 2 -3-cleft,

perianth twice as long, oblong, smooth, the mouth complicate ; capsule oval.—
Alpine region of N. H. {Oakes). (Eu.)
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9. J. ventricosa, Dicks. Stems dense, close-creeping, branching from

beneath ; leaves semi-vertical, suhquadrate, mostly flat, broadly and acutely

emarginate-bidentate, often bearing globules; involucral leaves larger, round,

erect-spreading, 3-4-cleft, subdentate; perianth ovate, inflated, narrowly com-

plicate above; capsule oval.— On the ground and rotten wood in the moun-

tains, and far nortlnvard ; common. (Ku.)

10. J. "Wallrothiana, Nees. Minute, blackish ; stems creeping, strongly

rooting, subsimple ; leaves clasping, semi-vertical, closely imbricate, ovate-

quadrate, concave, obtusely bidentate w^ith an obtuse sinus, or acute in the

upper leaves ; involucral leaves larger, erect, connate at base, 3-toothed, wavy-

plicate
;
perianth oval-cylindric, plicate and subdentate, pellucid, reddish below.

— On coarse sand in the White Mts. (Oakcs). (Eu.)

•t- -)- Leaves bifid or 2-lobecI, the ventral lobe often infiexed or suhcomplicate ;

involucral leaves merehj toothed , except in n. 11.

11. J. laxa, Lindb. Widely creeping, mostly simple, usually purplish-

black ; leaves imbricate, or distant on the erect fei-tile stems, 2 - .3-lobed, the

lobes obtuse, wavy ; cells very large, lax ; involucral leaves 2, wide, short,

cristate-undulate, obtusely mauy-lobed
;
perianth exserted, long-clavate, sub-

plicate above, minutely ciliate. (J. polita, Aust. ; not Sees.) — Among Sphag-

num near Closter, N. J. {Austin).

12. J. excisa, Dicks. Stems closely creeping, short, subsimple, rather

rigid ; leaves semi-vertical, erect spreading, pellucid, roundish, with straight

acute lobes and deep obtuse sinus ; involucral leaves erect, quadrate, usually

4 - 5-toothed
;
perianth erect, oblong, pale, banded and spotted with pink, pli-

cate above, irregularly denticulate.— Sterile grounds in open woods; com

mon. (Ku.)

Var. crispa, Hook. Leaves round-quadrate, closely imbricate, deeply and

obtusely 2-3-cleft; involucral leaves 3 - 4-cleft, connate at base, subserrate.

(J. intermedia, Lindenb.)— In crevices of rocks, X. Y. and N. J. {Austin). (Eu.)

13. J. incisa, Schrad. Stems tliick, rooting, closely creeping or ascend-

ing; leaves crowded, semi-vertical, complicate, subquadrate, 2-6-cleft, the

acute lobes unequal, more or less spinulose-dentate; involucral leaves similar,

more plicate and dentate, free
;
perianth short, oval or obovate, plicate above,

denticulate.— On rotten wood in the mountains, and northward. (Eu.)

§ 3. SPHENOLOBUS. Leaves 2-lobed, subtransverse, complicate-concave

;

underleaves none: involucral leaves 2-3-clefl. (Verging toward Marsu-

pella on one side and Diplophyllum on the other.)

-4. J. Michauxii, Weber. Stems ascending, flexuous by repeated

innovations below the summit; leaves crowded, subvertical, erect-spreading,

subsaccate at base, subquadrate, bifid with straight acute lobes and a narrow

sinus; involucral leaves similar, the outer serrulate, the inner smaller
;
peri-

antli ovate-subclavate, obtuse, plicate above, fringed.— Fallen trunks, moun-

tains of N. Y. and N. Eng. ; common. (Eu.)

15. "J . minuta, Crantz. Rootless; leaves cleft ^-^ their length, the

lobes ovate, subequal, acute or obtuse, entire, or gemmiparousones subdentate;

involucral leaves trifid
;
perianth oval-oblong or subcylindric.— On rocks in

high mountain regions, and northward. (Eu.)
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16. J, Helleriana, Nees. (PI. 25.) Creeping, entangled • leaves spreaa

ing, subascendiug, cleft J-^ their length, the lobes equal, acute, entire or ser-

rate ; involucral leaves 2 -3-cleft, spinulose-serrate
;
perianth ovate, the mouth

contracted.— On rotten wood, N. Y., N. Eug., and northward. (Eu.)

§4. GYMNOCOEEA. Leaves 2-lvbed ; uudtiieaves none; involucral leaves

like the caidine ; perianth pedunculate, denticulate.

17. J. inflata, Huds. (PI. 25.) Procumbent or ascending, loosely radicu-

lose, branching; leaves semi-vertical, roundish-elliptic, inequilateral, tlie sinus

and unequal lobes obtuse; perianth terminal or at length dorsal, oval or pyri-

form, smooth, the mouth connivent; capsule oblong.— On sterile ground and

rocks, N, J. {Austin), and northward in the mountains. (Eu.)

25. MARSUPELLA, Dumort (PI. 2.3.)

Stems dorsally compressed, with rootlets at the base and often producing

somewhat leafless runners. Leaves transverse, complicate-bilobed ; involucral

leaves 2 or 4, connate with the perianth. Perianth tubular or oval, subcom-

pressed parallel to the base of the leaves. Elaters free. Spores round, rufous

(in our species). Antheridia mostly terminal. (Name a diminutive of mar-

supium, a pouch, from the form of tlie perianth.)

\. M. sphacelata, Dumort. Stems erect, subflexuous, pale brown;

leaves rather distant, concave, obovate to obcordate, somewhat clasping, the

sinus narrow ; dicecious ; involucral leaves larger than the cauline, cordate

;

perianth free at the apex, with 4-5 broad acute teeth ; antlieridia 1 - .3, in

short terminal spikes. — Wet rocks, mountains of N. Eug. to N. J., and south-

ward. (Eu.)

2. M. emarginata, Dumort. (PI. 23.) Stems simple or innovating at

the summit, rigid, somewhat thickened upward ; leaves usually broader than

long, round-cordate or subquadrate, lobes obtuse or mucronate, sinus acute;

dioecious ; involucral leaves 4-8, usually larger, more deeply and acutely

emarginate
;
perianth urceolate, the closed apex splitting into 4-5 triangular

lobes; antheridia 2-3, oval, axillary in terminal spikes. (Sarcoscyphus Ehr-

harti, Corda.) — On wet rocks, chiefly in mountain rivulets, N. Y. and N. Eng.

Floating forms are longer with distant leaves. (Eu.)

3. M. adusta, Spruce. Stems minute, clavate; leaves (5-8 pairs) im-

bricate, round or broadly ovate from a sheathing base, acutely lobed with

angular sinus ; monoecious
;
perianth included, campanulate, crenate becoming

irregularly lobed ; spores punctate ; antheridia 1 or 2, oval, in the axils of the

lower involucral leaves. (Gymnomitrium adustum, Nees.) — Alpine region

of the White Mts. (Oakes, Austin). (Eu.)

26. NAUDI A, S.F.Gray. (PI. 25.)

Stems laterally compressed, usually without runners. Leaves succubous,

subconcave or flat, the apex rounded, rarely retuse or bideutate ; underleaves

none (in our species). Monoecious or dioecious Involucral leaves 2-4 pairs,

connate at base. Perianth subcompressed laterally, connate with the involu-

cral leaves. Antheridia terminal on somewhat spike-like stems. (Named for

<S. Nardi, au Italian abbot.)
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§ 1. EtlCALYX. Perianth connate at base with the inner involucral leaves

somewhat surpassing them, 3-8-carinate, the mouth constricted.

1. N. hyalina, Carring. Creeping, with ascending tips, the branches

dichotomous-fastigiate, with claret-colored rootlets ; leaves loosely imbricate,

decurrent, roundish, repaud-undulate ; monoecious or dicecious; involucral

leaves broader, appressed, one connate with the lower third of the perianth,

which is somewhat exserted, obovate, plicate with acute rough angles, rostel-

late, at length 4-cleft ; capsule round-ovate. (Jungermannia hyalina, Lijell.)

— On banks in woods, Closter, N. J. {Austin), Ohio [Lesquereux). (£u.)

2. N. crenulata, Lindb. (PI. 25.) Prostrate, branching ; leaves orbicu-

lar, entire, larger toward the involucre and with large marginal cells ; dioe-

cious ; involucral leaves 2, rarely 3, adnate to the base of the perianth, which

is flattened or terete, more or less regularly 4 - 5-plicate, the angles smooth

;

mouth much contracted, toothed. (Jungermannia crenulata, Smith.) — On the

ground in old fields, N. Y. and southward. (Eu.)

3. N. crenuliformis, Lindb. Densely cespitose ; fertile stems creeping,

thickened upward, with numerous purple rootlets, the sterile subascending, at-

tenuate upward ; leaves subdecurrent, obliquely spreading, orbicular, concave,

entire or nearly so
;
perianth small, subobovate, more or less connate with the

involucral leaves, not exserted or slightly so, rooting at base, triquetrous above,

becoming 4 - 7-plicate ; calyptra often violet-purple ; capsule oval-globose.

(Jungermannia crenuliformis, Aust.)— On rocks in rivulets, Closter, N. J.

[Austin), Coshocton Co., Ohio {Sullivant).

4. N. biformis, Lindb. Densely cespitose, much branched, innovating

from beneath ; rootlets numerous ; leaves scarcely imbricate, alternate, spread-

ing, obliquely semicircular or broadly ovate, retuse or entire, decurrent dorsally

;

cells large, hyaline ; branch-leaves half as large, ovate or obovate, scarcely

decurrent ; dioecious ; antheridia solitary ; fruit unknown. (Jungermannia

biformis, Aust.) — On steep wet rocks, Delaware Water Gap, N. J. (Austin).

§ 2. CHASC6ST0MA. Perianth exserted, subcampanulate and open, deeply

laciniate, connate with the involucral leaves.

5. N. fossombronioides, Lindb. Stems densely cespitose, ascending

;

rootlets numerous, purple ; leaves 2-ranked, subvertical, spreading-subrecurved,

rooting, closely imbricate, orbicular, clasping by a slightly cordate base, sub-

ventricose, undulate-repand, the apex uniplicate and slightly emarginate;

monoecious; perianth very large, 6- 10-plicate, the lobes entire; calyptra vio-

let; capsule short-oval. (Jungermannia fossombronioides, Aust.)— On rocks

in a rivulet, Closter, N. J. [Austin), and southward.

27. GYMNOMITRIUM, Corda. (PI. 23.)

Leaves closely iml)ricated, 2-ranked on fascicled ascending julaceous stems,

emarginate-bidentate ; underleaves none. Dioecious. Involucre double, the

inner shorter, of 2 or more dentate and deeply cleft leaves. Calyptra short,

campanulate. Capsule globose, the valves at length reflexed. Elaters cadu-

cous. Antheridia in tlie axils of leaves, oval, stipitate. (Name from yvfxvos,

naked, and fiirplov. a little cap.)

1. G. concinnatum, Corda. Stems simple or imbricately branching,

thickened at the apex ; leaves ovate, bifid, with a narrow scarious margin
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(Cesia concinnata, S. F. Gray.) — Alpine regions of the White Mts. (Oakes).

— Grayisli or silvery-olive. (Eu.)

28. FOSSOMBRONIA, Raddi. (PI. 23.)

Stems thalloid, with large subquadrate succubous leaves ; underleaves none.

Dioecious or moucecious. Fruit terminal or by innovation dorsal on the main

stem. Involucral leaves 5-6 (iu our species), small, subulate, adnate. Peri-

anth open-campanulate or obpyramidal, crenate-lobed. Calyptra free, sub-

globose. Capsule short-pedicelled, globose, irregularly valved. Elaters very

short, 1-3- (mostly 2-) spiral, free. Spores large, very rough. Antheridia

2-3, short-pedicelled, naked. Perfect archegonia 2-3. (Named for V. Fos-

sombroni, an Italian Minister of State.)

* Phmt large or of medium size ; stems viostly simple.

1. F. pusilla, Dumort. (PI. 23.) Stems 6-10" long; leaves retuse,

entire or irregularly indented
;
perianth obconic, dentate ; elaters short and

thick ; spores brown, depressed-globose-tetrahedral, 40 jx broad, crested, the

slender crests pellucid, rarely becoming confluent.— On damp ground. Its

occurrence in America is doubtful. (Eu.)

2. F. Dumortieri, Lindb. Cespitose, greenish or brownish-yellow;

stems 3-6" long, 1" wide, shortly bifurcate; rootlets copious, purple; leaves

numerous, smaller toward each end of the stem ; monoecious
;
perianth large,

broadly obpyramidal ; calyptra nearly as long ; elaters scanty ; spores globose-

tetrahedral yellowish-brown, regularly pitted.— White Mts. (/ar/ow), N. J.

{Austin), and perhaps elsewhere; confused with n. 1.

3. F. angulosa, Paddi. Stems narrowly forked at the apex ; leaves

horizontal, subquadrate, the upper undulate-lobed ; dioecious
;
perianth dilated-

conic, crenate ; spores brownish-yellow, globose-tetrahedral, not depressed,

30 IX broad, deeply reticulated, the reticulations large, 5 - 6-angled.— Brackish

meadows, common; fruiting in early spring. (Eu.)

* * Plant minute; stems forked or fastigiately divided.

4. F. Cristula, Aust. Stems 1-2" long; leaves whitish, quadrate or

round-obovate, subeutire, strongly crisped-undulate ; capsule immersed on a

short pedicel ; elaters short, more or less diverse, with a single narrow annular

and spiral fibre ; spores pale fuscous, more or less tuberculate.— On moist

sand iu unfrequented paths, Batsto, N. J. (Austin).

29. PALLAVICINIA, S.F.Gray. (PI. 22.)

Thallus with a distinct costa. Fruit arising from the costa, at first terminal

becoming dorsal. Dioecious. Involucre cup-shaped, short-lacerate. Perianth

long-tubular, denticulate. Calyptra irregularly lacerate. Capsule slender-

cylindric. Elaters slender, free. Spores minute. Antheridia dorsal, covered

with minute fimbriate scales. (Named for L. Pallavicini, Archbishop of

Genoa.)

1. P. Lyellii, S. F. '.jr^ay. Thallus thin, 1-4' long, 3 - .5" wide, simple or

bifid, the margin entire, slightly crenate or serrate ; cells large, oblong-hex-

agonal; perianth erect, flesliy (5 cells thick below), the somewhat constricted

mouth lobate-ciliolate ;
pedicel long, exceeding the thallus ; capsule cylindric.
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five times as long as broad. (Steetzia Lyellii, Lehm.) — Among mosses in

swamps and 3n dripping rocks; common, especially southward. (Eu.)

30. BLASIA, Micheli (PI. 23.)

Thallus simple or forked or stellate, with sinuous margins Dioecious.

Fruit from an oval cavity in the costa. Involucre mostly none. Calyptra

obovate Capsule oval-globose. Antheridia immersed in the thallus, covered

with dentate scales. Gemmae globose, issuing by a slender ascending tube

from large flask-shaped receptacles which are immersed in the thallus.

(Named for Blasius Biagi, a monk of Valombrosa and companion of Micheli.)

1. B. pusilla, L. Thallus |-H' long, 2-3" wide, narrowly obovate,

the margins piunatifid-sinuous.— Wet banks; common. (Eu.)

31. PEL LI A, Raddi. (PI. 23.)

Thallus with a broad indeterminate costa. Monoecious or dioecious. Fruc-

tification dorsal near the end of the thallus. Involucre short, cup-shaped,

lacerate-dentate= Calyptra membranous, oval, longer or shorter than the in-

volucre. Capsule globose. Elaters long, free. Antheridia globose, immersed

in the costa. (Named for A. L. Pelli, an Italian botanist.)

* Monoecious,

1. P. epiphylla, Raddi (PI. 23.) Tliallus oblong, lobed and sinuate,

somewhat fleshy, much thickened in the middle ; capsule exserted.— On the

ground in wet places; not uncommon eastward. (Eu.)

* * Dioecious.

2. P. endivisefdlia, Dumort. Thallus flat, green or purplish, broadly

linear, dichotomous, the margin mostly undulate or crisped.— On the ground

and in ditches; common, but often confused with u. 1. (Eu.)

3. P. calycina, Nees. Thallus dichotomous, proliferous, the early di-

visions linear-oblong, the margins ascending and remotely sinuate, the later

divisions linear-palmatifid, coarsely nerved ; cells large, hexagonal ; involucre

ciliate-fringed or lacerate : calyptra smooth, included.— Wet limestones and

shales. (Eu.)

32. METZGERIA, Raddi. (PI. 23.)

Thallus linear, dichotomous, with well defined costa. Dioecious. Frnctifi

cation arising from the under side of the costa. Involucre 1-leaved, scale-like,

at length ventricose. Calyptra clavate or pyriform, fleshy. Capsule short-

pedicelled. Elaters unispiral, some remaining attached to the tips of the

valves. Spores minute, mostly smooth. Antheridia globose, enclosed in a

scale on the under surface of the costa. (Named for J. Metzger, a German

botanist.)

* Densehj villous throughout.

1. M. pubescens, Raddi. Thallus 1-2' long, l'' wide, alternately pin-

nate or somewhat decompound, the short linear branches of uniform width,

flat, the margin undulate ; hairs longer beneath, single or in twos and threes

near the margin, irregularly curved ; midrib nearly without cortical layer,

with 6- IC (mostly 8) rows of very uniform peripheral cells; dioecious — Lj

mountain regions, eastward (Eu.^
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* * Ilairij on the margins and midrib beneath, smooth above; dioecious (n. 4

momjecious).

2. M. myriopoda, Lindb. Thallus elongated (2' loug, Y' wide), dicliot-

omous, the loug linear brandies of uniform width, convex above, the reflexed

margins not undulate; midrib densely pilose beneath; hairs rather long,

straight or nodding, the marginal mostly in clusters of 3-6, some with dis-

coid tips ; midrib covered above with 2 rows of enlarged cells, and beneath

with 3-7 (usually 4-6) rows of smaller cells, lax and often indistinct. (]M.

furcata, «S'«///i'., in part; not Nees.) — Shaded rocks and trees in the Alle-

glianies (Sullivanf), and southward.

3. M. hamata, Lindb. Like the last; thallus much elongated (4' long,

1-H" wide) ; hairs very long, divaricate and hooked-deflexed, the marginal

in twos, rarely Avith discoid tips ; midrib covered above and below with two

rov/s of enlarged lax cells. (M. furcata, Sulliv., in part.) — Alleghany Mts.

{Sullivant).

4. M. conjugata, Lindb. Thallus U' long, i-l" wide, usually dichoto-

mous, the short brandies irregular in width, convex above, the margins more
or less undulate ; hairs rather long, straight, divaricate, the marginal usuallv

in twos, very often disk-bearing ; midribs covered above with 2, l)elow with

3-6 rows of enlarged lax cells. — On shaded rocks and trunks of trees, central

N. Y., and southward. (Eu.)

33. A N E tr R A, Dumort. (PI. 23.)

Thallus fleshy, prostrate or assurgent from a creeping base ; costa obscure.

Dioecious or monoecious. Fructification arising from the under side near

the margin. Involucre cup-shaped, short and lacerate, or none. Calyptra

large, fleshy, more or less clavate. Capsule large, oblong-cylindric. Elaters

uuispiral, in part adherent to the tips of the valves. Spores minute, smooth
or minutely roughened. Antheridia immersed in tlie surface of receptacles

proceeding from the margin of the thallus. (Name from a- privative, and
vevpov, a nerve.)

* Thallus narrow (about V wide), palmatelij divided.

1. A. latifrons, ^Lindb. Thallus cespitose, ascending or erect, usually

dark green, 6 - 9" long, mostly pellucid ; branches linear, obtuse and emargi-

uate, plano-convex
;

cells large, oblong-rhombic ; monoecious; archegonia 3-
10, short, conic; calyptra white, verrucose, pyriform-clavate ; capsule oval,

brown; spores 12^-141 /i broad, globose, minutely and densely papillose-,

antheridia globose. (A. palmata of authors ; not Dumort.) — On rotten logs

;

common.

* * Thallus narroiv (about \" wide), pinnate or bipinnate.

2. A. multifida, Dumort. Thallus prostrate, brownish-green, pinnately

divided, the primary portion biconvex, somewhat rigid, the branches horizontal,

pectinately pinnate with narrow linear divisions; monoecious; fructification

rising from tlie primary part or from the branches ; involucre fleshy ; calyptra

tuberculate. — Var. mXjor, Nees. Primary portion and l)ranches thick, the
branches interruptedly pinnate with short obtuse divisions. — On decayed
wood and moss in swamps, N. J. (Austin), and south in the mountains. (Eu.)
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3. A. pinnatifida, Xees. Thallus pinuately divided or subsimple, flat

or somewhat chauueiled; branches horizontal, the broader pinuatifid or den

tate, obtuse ; calyptra somewhat smooth.—On dripping rocks, Hokokus, N. J

(Austiyi), N. Haven, Conn. (Eaton). (Eu.)

* * * Thallus wider (2" or more), simple or irregidarlij lobed.

4. A. sessilis, Spreng. Thallus decumbent, irregularly lobed, 1-2' long

3-5" wide; involucre none; pedicel f-1' long, sometimes folded upon itseU

and remaining within the calyptra, the capsule thus appearing sessile ; anther-

idia on elongated receptacles.— Wooded swamps. Elongated floating forms

5-6' long, have been found in the White Mts. {Farlow, Faxon).

5. A. pinguis, Dumort. Thallus 1 - 2' long, decumbent or ascending,

fleshy, linear-oblong, simple or slightly lobed, the margin sinuate ; dioecious

,

involucre short, lacerate ; calyptra cylindric, smooth ; capsule brownish, fur

rowed; antheridia in 2-lobed receptacles.— Wet banks, N. J. to Ohio, and

southward. (Eu.)

Order 138. AXTHOCEROTACE^E. (Horned Liverworts.)

Plant-body a thallus, irregularly branching, flaccid, without epidermis

or pores, and more or less vesiculose. Involucre single, tubular. Calyptra

rupturing early near the base, and borne on the apex of the- capsule.

Capsule dorsal, pod-like, erect or curved outward, more or less perfectly

2-valved, usually stomatose, tapering into a pedicel or often sessile with a

bulbous base. Columella filiform. Elaters with or without spiral fibres.

Spores flattish, more or less convex-prismatic, pa])illose or smooth.

1. Anthoceros. Capsule narrowly linear, exsertly pedicelled, 2-valved. Elaters present.

2. Notothylas. Capsule very short, sessile, not valved below the middle. Elaters not

obvious.

1. ANTHdCEBOS, Micheli. (PI. 22.)

Thallus dark green or blackish, usually depressed, variously lobed, with

large chlorophyll-grains, frequently glandular-thickened at the apex or in

lines along the middle so as to appear nerved. Molioecious or dioecious.

Capsule linear, 2-valved, exsertly pedicelled. Elaters simple or branched,

often geniculate, more or less heteromorphous, the fibres wanting or indistinct.

(Name from &vdos,Jlower, and Kipas, horn, from the shape of the capsule.)

1. A. l*vis, L. (PI. 22.) Thallus smooth, nearly flat above ; dioecious;

involucre 1 - 2" long, trumpet-shaped when dry, repand-toothed ; capsule pale

brown or yellowish, 1-1^' long; elaters rather short, yellowish ; spores yel-

low, nearly smooth, angular.— Wet clay banks, from Canada south and west-

ward. (Eu.)

2. A. punctatus, L. Thallus small, depressed, or often cespitose and

erect, more or less glandular ; monoecious ; involucre rather short, oblong-

linear, slightly repand, sometimes scarious at the mouth; capsule 1' high,

black ; elaters fuscous, flattish, geniculate ; spores black, strongly muriculate.

sharply angled.— Wet banks, Canada to Mo., and southward. (Eu.)
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2. NOTOTHYLAS, Sulliv. (PI. 22.)

Thallus orbicular, tender, laciniate and undulate or crisped, papillose-reticu«

late. Monoecious. Involucre sessile, continuous with the thallus, opening

irregularly above. Capsule very short, oblong-globose or ovate-cylindric, pedi-

celled from a tliickened bulb, 2-valved to the middle or rupturing irregularly.

Elaters none, or fragmentary and inconspicuous. Spores subglobose, smooth-

ish. Antheridia elliptic-globose, immersed in the tliallus. (Name from varoS;

the back, and 6u\ds, a bag, from the shape and position of the involucre.)

. 1. N. orbicularis, Sulliv. (PI. 22.) Thallus 3 - 8" wide ; capsules 1 •=

2" long, erect or decurved, wholly included or slightly exserted, of thin and

loose texture, with a suture on each side ; spores light yellowish-brown. (In-

cluding N. valvata, Snl/ir.) — Wet places, Canada to the Gulf.

2. N. melanospora, Sulliv. Thallus small, depressed or sometimes

cespitose, of lax texture ; capsule often without sutures ; spores dark brown,

a half larger. — Moist ground, Ohio {SulliLxuit).

Order 1.39. MARCHAXTlACE^. Liverworts.

Plant-body a thallus, dicliotomous or subpalmately branching, usually

innovating from the apex or beneath it, more or less thickened in the

middle, and bearing numerous rootlets beneath and usually colored or

imbricating scales. Epidermis usually more or less distinct and strongly

porose above. Capsules globose, rarely oval, opening irregularlv, pen-

dent from the under side of a peduncled disk-like receptacle (carpocepha-

lum). Elaters present, mostly 2-spiral.

* Thallus plainly costate, distinctly porose except in n. 6.

•*- Gemmae present on sterile stems.

1. Marchantia. Gemmge in cup-shaped receptacles. Fertile receptacle 7- 11-rayed.

8. Lunularia. Geuimte in crescent-shaped receptacles. Fertile receptacle cruciform.

t- H- Gemirite wanting.

•H- Receptacle conic-hemispherical, 2-4-lobed; perianth lobed or fringed.

2. Prelgsia. Receptacle 2-4-lobed, with as many alternate rib-like rays. Perianth 4-5-

luberl.

3. Fimbriaria. Receptacle 4-lobed. Perianth conspicuous, split into 8-16 fringe-like

segments.
++ ++ Receptacle more or less conical; perianth none.

4. Conoceplialug. Thallus very large, strongly areolate. Receptacle conical, membranous.
5. Grimalclia. Thallus small. Peduncle chaffy at base and apex. Receptacle eonic-

hemisplieric, truncately 3 -4-lobed.

S. Asterella. Thallus eporose. Receptacle conic-hemispheric, becoming flattened, acutely

4- (1- 6-) lobed.

* * Thallus thin, ecostate or barely costate.

;. Dumortiera. Receptacle convex, 2-S-lobed. Perianth none.

1. MARCHANTIA, Marchant f . (PI. 22.)

Thallus large, forking, areolate, porose, with broad diffused midrib
;
gemmae

in a cup-shaped receptacle. Dioecious. Fertile receptacle peduncled from an
apical sinus of the thallus, radiately lobed. Involucres alternate with the rays,

membranous, lacerate, enclosing 3-6 1-fruited cleft perianths. Calyptra per-
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sistent. Capsule globose, exserted, pendulous, dehiscing by several revolute

segments. Llaters long, attenuate to each end. Spores smooth. Antheridia

immersed in a peduncled disk-like radiate or lobed receptacle. (Named for

Nichouis Marvlidnt, a French botanist.)

i. M. polymorpha, L. Thallus 2-5' long, i-H' wide, numerously

porose, venulose ; receptacle divided into usually 9 terete rays
;
peduncles 1 -

3' high; antheridial disk crenately or palmately 2-8-lobed, on a peduncle V

high or less.— Everywhere common. (Ku.)

2. PREISSIA, Nees. (PI. 22.)

Thallus obcordate, sparingly forked, increasing by joints
;
pores conspicu-

ous
;
gemmee none. Dioecious or monoecious. Fertile receptacle hemispheric,

1 - 4-lobed, with as many alternating shorter rib-like rays. Outer involucres

attached beneatli the lobes, 1 - 3-fruited, opening outward by au irregular

line
;
perianth obconic-campanulate, angular, unequally 4 - 5-lobed. Calyptra

persistent. Capsule large, distinctly pedicelled, dehiscing by 4-8 revolute

segments. Elaters short. Spores coarsely tuberculate. (Named for Z. Pre/ss,

a German botanist.)

1. P. COmmutata, Nees. Thallus 1-2' long, with conspicuous white

pores above, and dark purple scales beneath ; usually monoecious
;
peduncle

^ - 1' high ; capsules conspicuous, dark purple ; antheridia in a peduncled disk-

like receptacle. (P. hemisplnerica, Cogn.)— On slaty and limestone rocks,

from N. J. north and westward. (Eu.)

3. FIMBRIARIA, Nees. (PI. 22.)

Thallus thickened in the middle by a keeled costa, usually conspicuously

porose, with dark purple scales beneath; gemmae none. Monoecious. Recep-

tacle rising from the apex, conic or hemispheric, concave beneath and expanded

into usually 4 large campanulate 1 -fruited involucres. Perianth oblong-oval

or subconic, exserted half its length and cleft into 8-16 fringe-like segments.

Calyptra Avith a long style, fugacious. Capsule nearly sessile, irregularly cir-

cumscissile. Elaters rather short, 1 - 4-spiral. Spores angular, subreticulated.

Antheridia immersed in the thallus. (Name ivova. fimbria, a fringe, alluding

to the perianth.)

1. P. tenella, Nees. Thallus of one or more long-wedge-shaped emar-

ginate divisions about 6 - 9" long, grayish-green and porose above, purple on

the margins; peduncle 1' high or more, usually purple ; receptacle obtusely

conic
;
perianth white, 8-cleft. — On damp ground in sandy fields or on rocks,

central N. Y. to Mo., and southward.

4. C OTOCEPHALUS, Neck. (11.22.)

Thallus dichotoraous, copiously reticulate and porose, with a narrow costa

;

gemma none. Receptacle conic-mitriform, membranous. Involucres 5-8,

tubular, 1-fruited, suspended from the apex of the peduncle
;
perianth none.

Calyptra persistent, campanulate, 2 -4-lobed at the apex. Capsule pedicelled,

oblong-pyriform, dehiscing by 5-8 revolute segments. Elaters short, thick-

Spore.s muriculate. Antheridia imbedded in an oval disk sessile near the apex

of the thallus. (Name from kwvos, a cone, and Kc(ha\i}, a head.)
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1. C. COnicus, Duniort. Thallus 2-6' long, i-J' wide; receptacle

con if, striate, crenate. (Fegatella couica, Corda.)— Shady hunks; coniniou.

(Eu.)

5. GRIMALDIA, Kaddi. (PL 2.'}.)

Thallus thick, mure or less channelled, dichotomous, innovating from the

apex, with thick epidermis, closely areolate and porose-scabrous above, purple

and more or less scaly beneath
;
gemmre none. Monoecious or dioecious. Re-

ceptacle peduncled, hemispherical or conoidal, 3 - 4-lobed. Involucres as many,

1-fruited, each a distention of the lobe. Capsule filling the involucre, circum-

scissile in the middle, the calyptra persistent at its base. Autheridia in an

Dval or obcordate disk immersed in the apex of the thallus. (Named for D.

Grimaldi, an Italian botanist.)

1. G. barbifrons, Bisch. (PI. 23.) Thallus liuear-obcuneate, 3 -6" long,

\ - 2'' wide, 2-iobed at the apex, pale green with usually distinct whitish pores,

the scales beneath often extending far beyond, the margin and becoming

whitish
;
peduncle profusely chaffy at base and apex, sometimes much re-

duced ; autheridial disks obcordate. (Including G. sessilis, SulUv.) — Thin

soil on rocks, Conn, and N. J. to Iowa; rare or local. (Eu.)

2. G. rupestris, Lindenb. Thallus 3-6" long, 1 -3" wide, with mem-
branous margins ; receptacle small, hemispherical, 1 - 4-fruited, the peduncle

about 1' high, sparingly scaly at base, barbulate at the apex; involucre short,

crenulate ; spores tuberculate. (Duvalia rupestris, Nees.) — On calcareous or

shaly rocks, N. Y. and Ohio. (Eu.)

6, ASTEREIjLA, Beauv. (PI. 22.)

Thallus rigid, very indistinctly porose, tlie midrib broad, strong and distinct.

Receptacle conic-hemispheric, becoming flattened, 1-6- (usually 4-) lol ed.

Monoecious. Involucres coherent with the lobes, 1-fruited, 2-valved. Calvp-

tra minute, lacerate, persistent at the base of the capsule. Capsule greenish,

rupturing by irregular narrow teeth or by a fragmentary operculum. Elaters

moderately long, mostly 2-spiral. Spores tuberculate. Antheridia in sessile

lunate disks. (Diminutive of aster, a star, from the form of the receptacle.)

1. A. hemisphaerica, Eeauv. Thallus forking and increasing by joints,

pale green, purple beneath ; receptacle papillose on the summit (less so at ma-

turity)
;
peduncle bearded at base and apex, | - T long, often 2-3 times longer

after maturity. (Reboulia hemisphaerica, Raddi.) — Shaded banks, chiefly

along streams; more common southward.— A smaller form or perhaps vari-

ety (Reboulia microcephala, Nees; R. Sullivantii, ZeAw.) occurs in Peun.,

Ohio, and southward. (Eu.)

7. DUMORTIERA, Nees. (PI. 22.)

Thallus large, thin, soft, Avith a slight costa, dichotomous, usually with scat-

tered haii'-like rootlets beneath
;
gemmse none. Receptacle convex, 2 - 8-lobed.

Involucres 1-fruited, connate with the lobes beneath, horizontal, opening by a

vertical terminal slit. Capsule distinctly pedicelled, oblong-glol)ose, dehiscing

by 4-6 irregular valves. Elaters 2-3-spiral, parietal, very long, straight, at-

tenuate both ways. Spores muriculate. Antheridia in a short peduncled disk

paleaceous beneath. (Named for B. C. Dumortier, a Belgian botanist.)
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1. D. hirstlta, Nees. Thallus 2-5' long, 6-9" wide, deep green, be-

coming blackish, entire on the margins, naked above or with a delicate ap-

pressed pubescence ; dioecious ; receptacle many-fruited, the margin closely

hairy
;
peduncle rather long, chaffy at the apex.— On moist calcareous rocks,

Easton, Penn. (Porter), and southward.

8. LUNULARIA, Micheli. (PI. 25.)

Thallus oblong with rounded lobes, distinctly areolate and porose, with im-

bricate sublunate scales beneath
;
gemmaj in crescent-shaped receptacles.

Diacious. Fertile receptacle usually cruciately divided into 4 horizontal seg-

meuts or involucres, which are tubular, vertically bilabiate and 1 -fruited.

Calyptra included, persistent. Capsule exserted, 4-8-valved. Elaters short,

very slender, mostly free. Spores nearly smooth. Antheridia borne in the
apical sinus of the thallus. (Name from lunula, a little moon.)

L. VULGARIS, Raddi. Thallus 1-2' long, forked, innovating from the
apex, with a somewhat diffuse costa; peduncle very hairy, 1-1^' long.

—

Introduced into greenhouses ; always sterile, but easily recognized by the
characteristic receptacles. (L. cruciata, Dumort.) (Int. from Eu.)

Order 140. RICCIACE.E.

Plant-body a dicliotomously branching thallus, terrestrial or aquatic.

Capsules short-pedicelled, or sessile on the thallus, or immersed in its

substance, free or connate with the calyptra, globose, at length ruptur-

ing irregularly. Calyptra crowned with a more or less de^ iduous point.

Elaters none. Spores usually angular, reticulate or muriculate. An-

theridia ovate, immersed in the thaUus in flask-shaped cavities with

protruding orifices (ostiules).

1. Riccia. Capsule immersed in the thallus. Involucre none.

2. Sphaerocarpus. Capsule sessile on the thallus. Involucre inflated-pjTiform.

1. RICCIA, Micheli. (PI. 22.)

Thallus at first radiately divided, the centre often soon decaying ; the divis-

ions bifid or di - tri-chotomous, flat or depressed or channelled above, usually

convex and naked or squamulose beneath ; margins naked or spinulose-ciliate

;

epidermis usually distinct, eporose ; air-cavities evident or wanting. Capsule

immersed, sessile. Calyptra with a persistent style. Spores alveolate or mu-

riculate, usually flattened and angular. (Named for P. F. Ricci, an Italian

nobleman, patron of Micheli.)

§ 1. LICHENODES. Fruit mostly protuberant above ; spores about %Aix broad,

issuing through openings in the upper surface of the thallus ; terrestrial spe-

cies [on damp, usually trodden or cultivated ground), without air-cavities.

* Thallus naked, without cilia or scales.

1. R. Frostii, Aust. Thallus orbicular, 6- 12" broad, thinnish, grayish-

green, the apex and narrowly membranous margins sometimes purplish, mi-

nutely pitted ; divisions linear or subspatulate, subtruncate and slightly

emarginate ; rootlets smooth or obsoletely papillose Avithin ; capsules very

prominent beneath ; spores barely 50 fi broad, nearly round, somewhat mar-

gined, with depressed sides when dry, fuscous.— Ohio, 111., and westward.
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* * Thalhis with, white scales beneath [dark purple in n. A), the margin naked.

2. R. sorocarpa, Bisch. Thallus 3-8" iu diameter, pale green becom-

ing whitish, finely reticulate, subradiately or dichotomously divided, the ob-

long-linear segments subacute, deeply sulcate, with a few inconspicuous scales

toward the apex not extending beyond the margin ; margins erect when dry

;

spores issuing through chinks early appearing along the groove above.—
Thin rocky soil and cultivated fields, Closter, N. J. {Austin), western X. Y.-

(
Clinton), and 111. {Hall). (Eu.)

"3. R. lamellosa, Raddi. Thallus pale green, elegantly reticulated, sub-

radiately divided, the divisions obovate or obcordate, bifid or 2-lobed, 2-5"

long, channelled at the apex, with membranous ascending margins, and fur-

nished beneath with transverse scales which extend considerably beyond the

margin; spores much as in n. 2.— Thin rocky soil, Closter, N. J. {Austin).

4. R. nigrella, DC. Thallus dichotomously divided, the divisions linear,

channelled, with entire narrowly membranous margins, green above, dark

purple beneath and furnished with transverse semicircular scales not ex-

ceeding the margin.— Rocky ground, N. Y. {Torrey), and Chester, Penn.

{Porter). (Eu.)

* * * Thallus more or less ciliate, naked beneath or obsoletely squamous along

the extreme edge.

5. R. arvensis, Aust. Thallus much divided, 3-9" broad, papillose-

reticulate, dull green both sides, becoming fuscous above, the flat margins at

length purple ; divisions sulcate, dichotomous, the linear-elliptic or subs])atu-

late lobes acutish and obsoletely emarginate ; cilia whitish, very short and

inconspicuous or nearly wanting ; capsules aggregated toward the apex

;

spores 71-84/i broad, dark fuscous, reticulate, with pellucid margin. 7— Var.

HiRTA, Aust., decidedly ciliate and w^ith spine-like hairs scattered over the

upper surface ; divisions broader, more obtuse ; spores nearly black, larger

(84- 101 /t) and smoother.— Cultivated fields and (the var.) rocky places,

Closter, N. J. {Austin).

6. R. Lescuriana, Aust. Stellately or subcruciately divided, the obcor-

date or cuneate-linear divisions 2 - 6" long, punctate-reticulate, subglaucous

or ashy-green both sides or becoming purple beneath, the slightly concave

lobes emarginate, closely ciliate with short obtuse spine-like white hairs

;

capsules scattered, chiefly near the base of the divisions ; spores 7 1 - 83 yu broad,

dark brown, reticulate, not margined.— Cultivated fields and rocky grounds,

N. J. to 111., and southward.

§ 2. SPONGODES. Thallus ivith large air-cavities usually opening bi/ pits

through the upper surface, and irith slight depressions over the capsules

ichich are prominent beneath; spores 41-51/i broad, obtusely angular or

globose ; terrestrial.

7. R. crystallina, L. Orbicular, 6-9" broad, the obcordate or cuneate

divisions l)ifid or 2-lobed, flat above and the surface much broken up into pits,

the margins subcrenate ; capsules scattered ; spores issuing through the upper

surface.— On mud flats. 111. {Hall), west and southward. (Eu.)

8. R. lutescens, Schwein. Orbicular, 1 - 1^' in diameter, light green
;

divisions 6-8, linear, 2-3 times forked, narrowly channelled, obcordate and
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thickened at the apex, with delicate whitish obliquely ovate appressed scales;

rootlets wanting beneath above the middle ; fruiting plant unkuowu.— Dried

up pools and ditches, Canada to Mo., and southward. An analogous form has

been developed by Lindberg from K. nataus.

9. R. tenuis, Aust. Thallus thin, olive or yellowish-green, shining, the

2-4 divisions roundish-obovate, 2-4" long, flat, with sinuate margins, green

beneath with a slender costa and few rootlets ; capsule very delicate, closely

adherent to the substance of the thallus, minutely apiculate ; spores round or

short-oval, conspicuously depressed at one end when dry.— AVet ground in

open woods, Closter and Lawrence, N. J. {Austin), and Mo. {Hall).

§ 3. EICCIELLA. Thallus linear^ dichotomous, Jtoating or rarely terrestrial i

capsule protuberantfrom the lower surface.

10. R. fluitans, L. Thallus often in extended patches, tliin, green, ra-

diately expanding, the often imbricate divisions | - H" wide, parallel-nerved,

flat, without rootlets, cavernous only toward the slightly dilated very obtuse

or subtruncate apex ; capsules present only in some terrestrial forms, very

prominent below, rupturing beneath the apex. —Very variable. Tlie most not

able form is var. Scllivanti, Aust., with divisions about |" wide, channelle;!,

cavernous throughout, the margins crisped-crenulate, and rootlets numerous

on the costa tumid with abundant capsules, which are tipped with a long

funnel-mouthed point ; spores obscurely angled, reticulate and margined.

(R. Sullivanti, ^1ms/.)_— In ponds or ditches or growing in wet places upon

the ground ; the variety often in cultivated fields. (Eu.)

§ 4. RICCIOCARPUS. Thallus ohcordate, floating or rarely terrestrial ; cap-

sules not fjrotruding, at length exposed by a cleft in the central groove.

11. R. natans, L. (PI. 22.) Divisions obcordate or cuneate, broadly

emarginate, 3-6" long, purplish, very narrowly channelled, with numerous

uniform air-cavities beneath the epidermis, rooting toward the base and at

length with dark purple scales beneath the apex ; capsules in 1 or 2 rows

beneath the groove; spores black, angular, strongly papillose. — Canada to

the Gulf. (Eu.)

2. SPH^ROCARPUS, Micheli. (PI. 22.)

Thallus lobed, without costa or epidermis. Involucres sessile, obconic o*

pyriform, perforated at the apex, continuous with the thallus at base. Caiyp-

tra closely investing the single globose indehiscent capsule, crowned with a

deciduous point. Spores globose, muriculate, remaining united in a coccus.

Antheridia borne in follicular bodies on the surface of a separate thallus.—
An anomalous genus, perhaps more closely related to the Jungermanniaceee.

(Name from crcpaTpos, a sphere, and KUfyirSs, fruit.)

1. S. terrestris, Smith. Thallus orbicular, 3-6" broad, covered by

the clustered inflated involucres, which are nearly 1" long, 3-4 times the

length of the capsule ; coccus 102 - 127/i wide, indistinctly lobed. (S. Michelii

Bellardi.) —In cultivated fields, mostly southern. (Eu.)



ADDITIONS AND CORRECTIONS.

Pa^e 59.

—

Argbmone Mexicana. Collected at Merodosia, 111., with white

flowers, by A. B. Seipnour.

Page 75.— Insert after Cleome integrifolia—
C. spin6sa, L. Viscid-pubescent, 3-4° high; a pair of short stipular

spines under the petiole of each leaf; leaflets 5-7, oblong-lanceulate ; flowers

large, rose-purple to white ; stamens 2-3' long; stipe of the linear pod about
2' long. (C. pungens, W'llld.)— An escape from cultivation, near Mt. Car-
mel, 111. (Schneck), and in waste grounds southward; also on ballast. (Int.

from Trop. Amer.)

Page 86. — Arenaria Groenlandica. Found on Mt. Desert Island,

Maine (Rand).

Page 87.— Stellaria borealis. In the mountains of northern N. J.

S. humifusa. This species has also been found ou Cranberry Island,

near Mt. Desert, Maine, by J. H. Redjield.

Page 91. — Under Talinum teretifolium add the character — style

equalling the stamens. — Insert

2. T. calycinum, Engelm. Leaves somewhat broader; flowers and

capsules larger ; stamens 30 or more ; style twice longer than the stamens,

declined.— Central Kan. to W. Tex.

Under Claytonia insert—
3. C. Chamissonis, Esch. Weak, procumbent or ascending, rooting

below and perennial by lateral and terminal filiform runners; leaves several

pairs, oblong-spatulate, 1-2' long ; inflorescence racemosely 1 - 9-flowered

;

petals pale rose-color; capsule small, 1-3-seeded.— In a cold ravine, Winona
Co., Minn. ; in the mountains from Colorado north and westward.

Page 211. — Hydrocotyle Americana. Add — propagating by fili

form tuberiferous stolons.

Page 230. —Insert after the genus Dipsacus^

2. SCABIOSA, Tourn. Scabious.

Characters of Dipsacus, but the green leaves of the involucre and involucels
not rigid nor spinescent. (Name from scabies, the itch, from its use as a
remedy.

)

S. acstrXlis, Wulf. Perennial, sparsely branched, nearly glabrous, 1^-
3° high ; leaves narrowly lanceolate to linear, the lower oblanceolate, slightly

toothed or entire; heads short-oblong; calyx obtusely short-lobed; corolla

pale blue.— Central N. Y. and Penn. ; rare.
' (Adv. from Eu.)
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Page 395.— After Orobanche mixor insert—
0. ram6sa, L. Often branched, 6' high or less, of a pale straw-color ; flow-

ers 3-bracteate, the lateral bracts small ; calyx 4-toothed, split at the back

;

corolla pale blue, 6 - 8" long.— On the roots of hemp and tobacco ; Ky. ( Int.

from Eu.)

Page 421.— After Lamidm purpureum insert—.

L. iNTERiiiiDiuM, Fries. Resembling L. purpureum, but the calyx-teeth

longer than the tube, the rather narrower corolla without a hairy ring within

near the base, and the nutlet longer (3 times as long as broad).— Cultivated

fields near Hingham, Mass. {C. J. Sprague). (Adv. from Eu.)

Page 427.— Insert in the generic key—
5 Cladotlirix. Flowers perfect, minute, axillary. Densely white-tomentose.

Page 430.— Insert after the genus Froelichia—
5. CLADOTHRIX, Xutt.

Flowers perfect, 3-bracted. Sepals 5, erect, rigid-scarious, somewhat pilose.

Stamens 5, the filaments united at base; anthers large, 1-celled. Stigma

large, capitate, 2-lobed. Utricle globose, indehiscent.— Densely stellate-

tomentose low herbs or woody at base, with opposite petiolate leaves and very

small flowers solitary or few in the axils. (Name from K\d8os, a branch, and

6pi^, hair, for the branching tomentura.)

1. C. lanuginosa, Nutt. Prostrate or ascending, much branched;

leaves rouud-obovate to rhomboidal, 3-10" long. — Central Kan. [Meehan)

and southwestward.

Page 435.— Salsola Kali. This species has been found in Emmet Co.,

Iowa [Crattji), at Yankton, S. Dak. (BrMAm),and in river-bottoms in N. "W*

Neb. and central part of the Dakotas.

Page 437.— After Eriogonum annuum insert—
2. E. Alleni, AVatson. Perennial, white-tomentose throughout, the tall

scape-like stem repeatedly dichotomous above ; radical leaves lanceolate, long-

petiolate, the upper in whorls of 4 or 5, ovate to oblong-ovate, very shortly

petiolate, much reduced above ; involucres mostly sessile ; flowers glabrous,

yellow, the segments elliptical. — Near White Sulphur Springs, AV. Va-

(T. F. Allen).

Page 445.— Asarum Canadense. In this species there are rudimentary

subulate petals, alternate with the calyx-lobes.

Page 463.— Celtis Mississippiensis. Common in low river-bottoms

of AV. Mo. {F. Bush) ; described as having a very smooth trunk, like a

sycamore, and soft yellowish brittle wood, not coarse-grained as in C
occidentalis.

Page 491.— Under Pinus add—
10. P. ponderosa, Dougl., var. SCOpulbrum, Engelm. Leaves in

twos or usually tlirees from long sheaths, 3-6' long, rather rigid ; staminate

flowers V long; cones subterminal, 2-3' long, oval, often 3-5 together, the

prominent summit of the thick scales bearing a stout straight or incurved

prickle. — Central Neb. and westward in the Rocky Mountains.—A large tree

with verv thick bark.
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I'age 514. — After Iris Caroliniana insert—
2^ I, hexagona, Walt. Stems flexuous, often low and slender (1-3°

high), leafy, leaves much exceeding the stem, 6-12" broad; flowers solitary

and sessile in the axils, large, deep blue, variegated with yellow, purple, and

white ; tube Y long ; segments about 3' long, the inner narrow ; capsule ob-

long-cylindric, 6-augled, 2' long. — Prairies, Ky. (Short) to W. Mo. (Busk),

and on the coast from S. Car. southward.

Page 515. — S. angustifolium. What appears to be a form of this species

with pale yellow flowers is found near Independence, Mo. {Bush).

Page 516 — Under Zephyranthes Atamasco insert the synonym

(Amaryllis Atamasco, L.).

Page 555.— S. teres has been collected also at Brewster, Mass. {Farlow).

Page 575.— After E. Torreyana insert—
13*. E. albida, Torr. l.ike n. 12 and 13 in habit, somewhat stouter;

spikelet dense, ellipsoidal or oblong, 1-4" long, acutish, with pale obtuse

scales ; achene very small, triangular-obovate, very smooth, with a broadly

triangular tubercle upon a narrow base, shorter than or exceeding the red-

dish bristles. — Salt marshes, Northampton Co., Va. [Cmibij), and south to

Fla. and Tex.

Page 653. — T. SUbspicatum, var. moUe, is reported from Eoan Mt.,

N C. {Scribner), and probably occurs on the higher Alleghanies northward.

Page 662. — After M. dififusa insert—
3. M. Porteri, Scribn. Tall and slender

;
panicle very narrow, the slen-

der branches erect or the lower slightly divergent
;
pedicels flexuous or re-

curved, pubescent
;
glumes very unequal and shorter than the spikelet ; fertile

flowers 3 - 5, the glumes scabrous.— Mountains of Col. and southward ; re-

ported from Cass Co., Neb. (J. G. Sryuth).

Page 663.— D. maritima. On alkaline soil in Neb., and very common in

similar localities west and soutliwestward
, chiefly the var. stki'cta, Thurl).,

with setaceously convolute leaves, the many- (10 - 20-) flowered spikelets in

a loose panicle.

Page 5.— Under *1 read — (sometimes opposite or whorled, stipulate in

Magnoliaceae and rarely in Ranunculacese).

Page 8. — Under Ilicinese read — and usually deciduous stipules.

Page 38.— A. Pennsylvanica. Reported from Aroostook Co., Maine

{J. C. Pariin).

Page 40. — M. minimus. Reported from Accomac Co., Va., (E. Mears).

Page 41.— R. ambigens. An earlier name is R. laxicau/is, Darby.

Page 44. — Add — 2. C. natans, Pall. Stem prostrate or floating ; leaves

crenulate or entire; sepals oval, 2-3" long, white or pinkish.— Tower,

Minn. {E. J. Hill), and northward.
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Page 73. — L. RUDERALE. Reported at Buckfield and Orono, Maine (Parlin).

Page 75. — P. graveolens. Said to range to the Chesapeake (Porter).

Add at bottom — R. alba, L. Leaves piuuate, undulate, glaucous ; flow-

ers white ; sepals and petals 5 or 6, the latter all 3-fid. — Buffalo, N. Y.
{Clinton); Youngstown, Ohio [Tngraham). (Adv. from Eu.)

Page 83.— D, deltoides. Read— glabrous or roughish.— On the downs,

Martha's Vineyard [Edith Watson).

Page 84.— S. antirrhina. A very slender form with much smaller apeta

lous flowers, and capsules only 2" long, occurs at Rockford, Bl.

Page 85.— L. diurna. Flowers sometimes white.

Page 87.— Under S. uliginosa read— veiny, often ciliate at base.

Page 89.— S. procumbens. Leaves linear-lanceolate to narrowly linear

— Champion Mine, Marquette Co., Mich. {E. J. Hill).

Page 95. — Under genus 3 read — with small usually rather close clusters.

Page 99 — M. angUStuiQ. Also found in W. Bl. along the Mississippi.

Under S. Napsea read — along and near the Alleghauies.

Page 107. — Under Order 25 insert— Stipules small or minute, usually soon

deciduous. — Add — The Aquifoliacece of previous editions.

Page 108.— I. mollis. Common on the Pocono plateau, Penn. (Porter).

Page 127.— C. scoPARius. At Osterville, Mass. (Miss S. Minns).

Page 140.— D. sessilifolium. Also at Norwich, Conn. (Graves), and in

Plymouth Co., Mass. (Boott).

Page 152. — P. spiNOSA. The garden Plum, a thornless derivative from var.

iNSiTiTiA, rarely occurs as an escape.— Add— P. Avium, L., the Bird
Cherry, with drooping pul)escent acutely serrate leaves on long petioles, lax
spreading petals, and sweet fruit—and P. Cerasds, L., the garden Cherry,
with spreading glabrous crenate-serrate leaves on short petioles, firm sub-

erect petals, and acid fruit — are found by roadsides, etc., in N. Y. and Penn.

Page 155.— To R. Canadensis add — Var. roribaccus, Bailey. Leaf-

lets triangular-ovate, unequally and sharply doubly serrate, often nearly

lobed
;
peduncles longer and straighter, overtopping the leaves ; flowers

very large, 1-2' broad, the sepals foliaceous and incised; fruit large.

—

W. Va., and probably southward. Cultivated as the Lucretia Dewberry.

Page 159. -After P. Pennsylvanica insert — P. RECTA, L. A tall

herbaceous perennial, sparsely villous and glandular-puberulent, with digi-

tate 5 - 7-foliolate leaves, incisely pinnatifid leaflets, and large yellow flow-

ers in a broad cyme. — Central N. Y. (Introd. from Eu.)

Page 164. — Add — R. cinnam6mea, L. (Cinnamon Rose.) With brown-
ish-red bark, some straightish prickles, pale leaves downy beneath, and small
double pale-red flowers. — An escape about old gardens and by roadsides. —
N. Eng, N. Y., etc.

Insert— P. MXnis, L., the Apple, and much more rarely the Pear, P.
coMMtiNis, L., occur self-sown in pastures, etc.

Page 176. — R. rubrum. The garden form sometimes occurs as an escape

Page 177. — In the last line read — from western N. Y. to Ga. and S. Ind.

Page 181. — M. SCabratum. Keweenaw Co., Mich. (0. A. Farwell).

Page 185. — Under A. COCCinea read— west to S. Ind., N. 111., Kan., etc.

Add — 2. A. auriculata, Willd. Flowers smaller, in loose peduncled

axillary cymes; capsule 1" in diameter. (A. Wrightii, Grai/.) — Fillmore

Co., Neb. (Rev. J. H. Wibhe). A Texan species, perhaps introduced.

Under L. Salicaria add— and central N. Y.
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Page 201. — D. Carota. Flowers occasioually purple or reddish.

rage 207. — Under B. angUStifolia read — Mass. (?), Mich., N. 111., aud

westward

.

Page 214. — C. circinata. Calyx-teeth minute; stone globular, not fur-

rowed. — C. sericea. Stone large, more or less acute at base, oblique

and irregularly sharp-ridged. — C. asperifolia. Stone nearly globular

or somewhat oblique, smooth or slightly furrowed. — C. Stolonifera.
Stone very variable, oblique, flattened or scarcely so, more or less furrowed
— C. stricta. Stone small, nearly globular, smooth. This species ap-

pears to include C. paniculata. C. candidissima, Marsh., is a little earlier

name, but the identification is somewhat doubtful. — Add —
5*. C. Baileyi, Coult. & Evans. Intermediate between nos. 5 and 6 in

foliage and pubescence ; branches reddish-brown ; fruit white ; stone com-

pressed, truncate, furrowed on the prominent edges, broader than high. —
About the Great Lakes (Erie to Superior) and westward. Perhaps a hybrid.

Page 215. — Add P. N. biflora, Walt. Leaves smaller than is usual in

n. 1 (i-3' long); fertile flowers 1-3; stone decidedly flattened and more
strongly furrowed. — N. J. to Fla., Tenn. and southward.

Page 226. — G. MoLLUGO. Occurs in eastern N. Eng. — Flowers in tliis

species loosely panicled, in Q. vkrum densely so.

Page 233. — Enter— 43**. Franseria. As Ambrosia, but fruit 1 - 4-celled,

1 -4-beaked.

Page 250. — S. neglecta, var. linoides. At Turner, JMaine {J. A. Allen).

Page 252. — S. Ohioensis. Read — central N. Y., and from Ohio to Wise.

Page 269. — G. purpureum. At Youngstown, (Jhio [R. U. Ingraham).

Page 273. — Add — 43\ FRANSERIA, Cav.

Resembling Ambrosia, but the fertile involucre enclosing 1-4 flowers, the

fruit 1 -4-celled and 1 -4-beaked, more or less bur-like with scattered prickles.

(Named for A . Franser, a Spanish botanist
)

1. F. tomentdsa, Gray. Low, erect and rather stout, densely silky-

tomentose ; leaves very white beneath, more or less pinnately cleft or nearly

entire. — Macpherson, Kan. {Kellerman), and southwestward.

VsigQ 275. — H. SCabra. . Reported from Oxford Co., Maine (Parlin).

Page 284. — B. COnnata, var. COMOSA. Reported from central N. Y.

(Dudlei/).

Page 297.— Under C. nigra read— black or brown pectinately-ciliate frinefe •

rays usually icanting.

Page 302. — P. altissima. Glabrous or somewhat hispidulous.

Page 320 — Under R. nudiflorum read — Swamps and open woods.

Page 329.— Under D. Meadia add — Var. Frenchii, Vasey. Often

dwarf, glabrous or pubescent above; leaves ovate or ovate-elliptical, some-

times cordate at base.— Penn. to S. 111. and Ark.

Page 354. — L. trachyspermum. Reported from southern N. J. [Britton).

Page 361. — Aspercgo procumbens. At New Bedford, Mass. {Hervey).

Page 378. — Enter — 7^. Paulownia. Corolla tubular with spreading

limb. Sterile stamen none. Seeds winged. A Catalpa-like tree.

Page 382. — P. albidus. Reported from S. W. Minn. [McMillan).
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Add — 7^ PAULOWT^IA, Sieb. & Zucc.

Calvx deeply 5-cleft, woolly. Corolla declined, funnelform, with 5 rounded
obliquely spreading lobes. Stamens 4, included. Pod turgid, thick, loculi-

cidal. Seeds small, winged. — A tree with large opposite cordate entire or

3-lobed pubescent leaves, and large terminal panicles of showy violet flowers.

(Named for Anna Paulowna, daughter of Czar Paul I.)

P. ijiperiXlis, Sieb. & Zucc. A handsome tree resembling the Catalpa
;

cult, from Japan. — Growing wild in N. J, and Del.

Page 388. — B. Americana. Also found in S. E. Penn. and southward.

Page 391. — Add— P. C. indivisa, Engelm. Winter-annual; leaA'es lin-

ear-lanceolate, entire or with 2 or 3 slender lateral lobes ; bracts and calyx-

lobes obovate, bright red.— Shannon Co., Mo. {S. M. Tracy). May- June.

Page 396. — U. clandestina. Reported from mountain bogs, central

Penn. [Porter).

Page 397. — U. resupinata. Reported from Lake Co., Ind. (Hill), and.

Ionia Co., Mich.

Page 401.— Add — 3. R. pedunculata, Torr. Slightly puberulent;

leaves ovate-oblong, short-petioled
;
peduncles axillary, about as long as the

leaf, 1 - 3-flowered, bracteate ; calyx-lobes about equalling the narrow co-

rolla-tube.— Jefferson Co., Mo. {Hasse), and south to La.

Page 405. — T. dichotoinuin. Western Maine {Parlin).

Page 419. — P. Virgilliana. At Hanover, Maine (Parlin).

Page 426 — P. argyrocoma. Whitecap Mt., Oxford Co., Maine (Parlin).

Page 487. — P. heterophylla. This has 3-valved capsules and large

seeds, and probably dilated styles — and should therefore be placed in § 2.

Page 502. — S. RorQanzoflB.ana. Reported from N. W. Penn. (Porter).

Page 505. — P. aflB.nis. Also reported from E. Penn. (Porter).

Page 525. — Under genus 13 read— ; cells 1 -2-seeded.

Page 529. — Under L. Canadense read— flowers 1-16, usually few.

Page 543.

—

J. pelocarpus, var. subtilis. Lake Hopatcong, N. J.

Page 544. — J. acuminatus, var. debilis. At Rumford, Maine (Parlin).

Page 545. — Under J. scirpoides read — Mich., Ind., Mo., and Tex.

Page 563. — Under P. Hillii read — Mich., northern Ohio, and western

N. Y. — P. obtusifolius. Reported from Tower, Minn. (Hill).

Page 564. — P. Tuckermani. Reported from eastern and central Penn.

(Porter). P. confervoides, Reichenb., appears to be an earlier name.

—

P. Robbinsii. Reported from Lake Co., Ind., Marquette Co., Mich.,

and Chesago Lake, E. Minn. (Hill).

Page 574. — Under E. Engelmanni, for E. obtusa, read E. Engelmanni.

Page 577. — P. spadicea. Also in Kankakee, Henderson and St. Clair

Cos., lU. (Hill).

Page 589. — Under *- 4, Cryptocarpce read — stigmas 2 or 3.

Page 590. — Under * 7 add — •*- 1*. FilifolicB. Spike one, androgynous.

Page 599.— For C. vulgaris, Fries, read— C. rigida, Gooden., var.

Gooden6vii, Bailey — and at end insert — (C. vulgaris, F/'ies.).— For

Var. hyperborea, Boott, read — Var. Bigel6vii, Tuckerm., — and at

end substitute the synonym— (C. vulgaris, var. hyperborea, Boott.).

Page 601.— Add — 41 ^ C. verruc6sa, Muhl. Glaucous, stout and stiff,

2-4® high: leaves long, rough-angled, becoming revolute ; spikes 3-10,
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stout, scattered to loosely aggregated, then erect or ascending, usually

somewhat staminate above, variously peduncled ; scales thin, brown, emar-

ginate, shorter than the broadly ovate or obovate strongly few-nerved glau-

cous perigynium, but the hispid awn from 2-3 times longer to nearly

obsolete; beak short, entire; stigmas 3. (C. glaucescens, £"//.) — Swamps
and ponds ; extreme southern Va., Mo., and southward.

Page 606. —C. Torreyi. Found in Hennepin Co., Minn. (Sandherg).

Page 611.— Add— * 7. — ^_ p. Filifolice.

84*. C. filifolia, Nutt. Culm slender, obtusely angled, smooth, 3-12'

high ; leaves filiform, rigid
;
perigynium broadly triangular-obovoid, thin, with

a short white-hyaline entire beak, usually about equalling the broad hyaline-

margined clasping scale.— Ft. Lincoln, N. Dak. (Havard), and westward.

Page 626.— Under 69. Festuca read— tip (rarely blunt), few-nerved.

Page 635.— L. oryzoides. Reported as common in Oxford Co., Maine
[Parlin).— Z. miliacea. Reported at Poconoke City, Md. [E. Mears).

Page 646. — S. heterolepis. Reported from S. E. Penn. {Porter).

Page 650. — C. Porteri. Reported from Tompkins Co., X. Y. {Dudleij).

Page 651. — A. arundinacea. Reported at Ocean City, Md {Mears).

Page 652.— Under genus 37 read— in a contracted or open. — A. caryo-
phyllea. Lower flowers sometimes awnless. Accomac Co., Va. (Mears).

Page 653. — A. striata. Reported from N. Penn. {Porter). — T. palus-

tre. Occurs in southern Conn.

Page 657. — T. CUprea. Occurs in southern Conn.

Page 658.— D. fascicularis. In saline localities in central X. Y. (,Owc?/e^).

Page 659. — E. obtusata. Read— central N. Y. to Fla., etc.

Page 677. — E. littorale. Banks of the Susquehanna, Penn.

Page 682. — P. gracilis. Found in Lycoming and Sullivan Cos., Penn.,

and in Iowa.

Page 683. — W. angustifolia. Reported from S. Haven, Mich. {Bailey).

Page 694. — B. simplex. Reported from Pocono Mt., Penn. {Porter), and

Ellicott's Mills, Md. (./. B. Egerton).

Page 695. — L. SelagO. Add— and south in the mountains to Ga.

Page 698.— Substitute— * * Leaves in 4 ranks, two lateral and spreading, and

tivo above, tvhich are smaller and ascending.

Page 700. — Var. valida. On Salt Pond Mt., Va., in wet ground
(
Canbij).

Page 734.— Salsola Kali. At Madison, Wise. ; introduced (L. S. Cheney).

In the Index add— Aquifoliace^, 107— Asiraina, 50 — Franseria, 735*^-=-=

Pastinaca, 202 — Paulo^v^lia, 735° — Prunus, 151,

Note.— "Western New York," as used throughout the Manual, is to be un-

derstood as including the lake-region of central Xew York.

Several additional species are reported as rarely escaped or as growing wild

in cemeteries, about old gardens or deserted homesteads, etc.,— as Lunaria

biennis, Moench, Honesty or Satin-flower — Lychnis Coronaria, L., Mullein

Pink— Levisticum officinale, Koch, Lovage— Lonicera Xylosteuvi, L., and

Lt. Tatarica, L., Honeysuckles — Valeriana officinalis, L., Valerian — A}--

temisia Abrotanum, L., Southernwood— Vinca minor, L., Periwinkle, etc.

33
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GLOSSARY.

Mnormal. Differing from the normal or

usual structure.

Abortion. Imperfect development or non-

development ofan organ.

Abortive. Defective or barren.

Acaulescent. Stemless or apparently so.

Accumbent (cotyledon). Having the edges

against the radicle.

Acerb. Sour and astringent.

Achene. A small, dry and hard, 1-celled, 1-

seeded, indehiscent fruit.

Achlamydeous. Without calyx or corolla.

Acicular, Slender needle-shaped.

Acrogenous. Growing from the apex by a

terminal bud or by the apical cell only.

Aculeate. Prickly ; beset with prickles.

Aculeolate. Beset with diminutive prickles.

Acuminate. Tapering at the end.

Acute. Terminating with a sharp or well-

defined angle.

Estivation. The arrangement of the parts

of the perianth in the bud.

Adnate. United, as the inferior ovary with

the calyx-tube. Adnate anther, one at-

tached for lis whole length to the inner or

outer face of the filament.

Adventive. Recently or imperfectly natu-

ralized.

Alate. Winged.

Albumen. Any deposit of nutritive material
accompanying the embryo.

Albuminous. Having albumen.
Alliaceous. Having the smell or taste of

garlic.

Alternate. Not opposite to each other, as
sepals and petals, or as leaves upon a stem.

Alveolate. Honeycombed ; having angular
depressions separated by thin partitions.

Ament. A catkin , or peculiar scaly unisexual
spike.

Amphitropous (ovule or seed). Half-inverted
and straight, with the hilum lateral.

Amplexicazil. Clasping the stem.
Aiiastomosing. Connecting by cross-veins
and forming a network.

Anatropon.'i (ovule). Inverted and straight,
with the micropvle next the hilura and the
radicle consequently inferior.

Androgynous (inflorp.<!cence). Composed of
both staminate and pistillate flowers.

-androiis. In composition, ha^ng stamens.

Angiospermous. Having the seeds borne
within a pericarp.

Annual. Ot only one year s duration. Win-
ter annual, a plant from autumn-sown
seed which blooms and fruits in the follow-

ing spring.

Annular. In the form of a ring.

Anterior. On the Iront side ot a flower and
next the bract, remote from the axis of in-

florescence ; equivalent to interior and (less

properly) exterior.

Anther. The poliiuiferous part of a stamen.

Antheridium. In Cryptogams, the organ
corresponding to an autlier.

Antheriferous. Anther-bearing.

Antherizoid. One of the minute organs de-

veloped in an antheridium, corresponding

to pollen-grains.

Anthesis. The time ofexpansion ofa flower.

Apetalous. Having no petals.

Apical. Situated at the apex or tip.

Apiculate. Ending in a short pointed tip

Appressed. Lying close and flat against.

Aquatic. Growing in water.

Arachnoid. Cobwebby ; of slender entan

gled hairs.

Archegonium. The organ corresponding to

a pistil in the higher Cryptogams.

Arcuate. Moderately curved.

Areolate. Marked out into small spaces^

reticulate.

Aril. An appendage growing at or about the

hilnm of a seed.

Arillate. Having an aril.

Articulate. Jointed; having a node or joint.

Ascending. Rising somewhat obliquely, or

curving upward. Ascending ovule, one

that is attached above the base of the ovary

and is directed upward.

Assurgent. Ascending.

Attenuate. Slenderly tapering; becoming

very narrow.

Auricle. An ear shaped appendage.

Auriculate. Furnished with auricles.

Awl-shaped. Narrowed upward from the

base to a slender or rigid point.

Aivn. A bristle-shaped appendage.

Axil. The angle formed by a leaf or branch

with the stem
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Axile. Situated in the axis.

Axillary. Situated in an axil.

Axis. The central line of auy organ or sup-

port of a group of organs ; a stem, etc.

Baccate. Berry-like
;
pulpy throughout.

Barbed. Furuished with rigid points or

short bristles, usually retlexed like the barb

of a fish-hook.

Barbellate. Finely barbed.

Barbulate. Finely bearded.

Basal, Basilar. At or pertaining to the

• base.

Basijixtd. Attached by the base.

Beaked. Ending in a beak or prolonged tip.

Bearded. Bearing a long awn, or furnished

with long or stiif hairs.

Berry. A fruit the whole pericarp of which

is fleshy or pulpy.

Bi- or Bis-. A Latin prefix signifying two,

twice, or doubly.

Bidentate. Having two teeth.

Biennial. Of two years' duration.

Bifid. Two-cleft.

Bilabiate. Two-lipped.

Bilocellate. Having two secondary cells.

Bilocular. Two-celled.

Bisexual. Having both stamens and pistils.

Bladdery. Thin and inflated.

Blade. The limb or expanded portion of a

leaf, etc.

Bract. A more or less modified leaf subtend-

ing a flower or belonging to an inflorescence,

or sometimes cauline.

Bracteate. Having bracts.

Bracteolate. Having bractlets.

Bracteose. With numerous or conspicuous

bracts.

Bixictlet. A secondary bract, as one upon

the pedicel of a flower.

Bristle. Astiffhairorany similar outgrowth.

Bud. The rudimentary state of a stem or

branch ; an unexpanded flower.

Bulb. A subterranean leaf-bud with fleshy

scales or coats.

Bu/biferous. Bearing bulbs.

Bnlblet. A small bulb, especially one borne

upon the stem.

Bulbous. Having the character of a bulb.

Caducous. Falling off very early

Catcarate. Produced into or having a spur.

Callus. A hard protuberance or callosity.

Calyculate. Having bracts around the calyx

imitating an outer calyx.

Calyptrn. The membranous hood or cover-

ing of the capsule in Hepaticae and Mosses.

Calyx. The outer perianth of the flower.

Campanulnte. Bell-shaped ; cup-shaped

with a broad base.

Campjilospermous. Having seeds with lon-

gitudinally involute margins, as in some

TJmbelliferae.

Camvylotropous (ovule or s£ed\ So curved

as to bring the apex and base nearly to-

gether.

Canaliculate. Longitudinally channelled.

Canescent. Hoary with gray pubescence.

Capitate. Shaped like a head ; collected into

a head or dense cluster.

Capitellate. CoUected into a small head.

Capsular. Belongmg lo or of the nature of

a capsule.

Capsule. A dry dehiscent fruit composed of

more than one carpel ; the spore-case of

Hepaticse, etc.

Capsuliferous. Capsule-bearing.

Carinate. Having a keel or a projecting lori'^

gitudinal medial line on the lower surface.

Carpel. A simple pistil, or one member of a
compound pistil.

Cartilayinous. Of the texture of cartilage;

firm and tough.

Caruncle. An excrescence or appendage at

or about the hilum of a seed.

Carunculate. Having a caruncle.

Caryopsis. A grain, as of grasses; a seed-

like fruit with a thin pericarp adnate to the

contained seed.

Castaneous. Of a chestnut color ; brown.
Catkin. An ament.

Caudate. Having a slender tail-like ap-

pendage.

Caudex. The persistent base of an otherwise

annual herbaceous stem.

Caulescent . Having a manifest stem.

Cauline. Belonging to the stem.

Cavernous Hollow; full of air-cavities.

Cell. One of the minute vesicles, of very va-

rious forms, of which plants are formed.

Any structure containing a cavity, as the

cells of an anther, ovary, etc.

Cellular (tissue). Composed of short trans-

parent thin-walled cells, in distinction fi-om

fibrous or vascular.

Cespitose. Growing in tufts ; forming mats

or turf.

Chaff. A small thin scale or bract, becoming

dry and membranous.

Chaffy. Having or resembling chaff.

Channelled. Deeply grooved longitudinally,

like a gutter.

Chartaceous. Having the texture ofwriting'

paper.

Chlorophyll. The green grains within the

cf lis of plants.

Chlorophyllose. Containing chlorophyll.

Ciiiate. Marginally fringed with hairs.

Ciliolate. Minutely ciiiate.

Cinereous Ash-color.

Circinate. Coiled from the top downward,

as the young frond of a fern.

Circumscissile. Dehiscing by a regular

transverse circular line of division.

Clavate. Club-shaped; gradually thick-

ened upward.

Cleisfogamous. Fertilized in the bud, with-

ou^tAe Opening of the flower.
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Cleft. Cut about to the middle.

Climbing. Asiending by laving hold of sur-

rounding objects for support.

Cluster. Any assemblage of flowers on a

plant.

Clustered. Collected in a bunch of any sort.

Coalescence. The union of parts or organs

of the same kind.

Coccus (pi. Cocci). One of the parts into

which a lobed fruit with 1-seeded cells splits.

Cochleate. Spiral, like a snail-shell.

Cohesion. The union of one organ with

another.

Columella. The persistent axis of some

capsules, spore-cases, etc.

Columnar. Like a column.

Commissure. The surface by which one

carpel joins another, as in the Umbelliferae.

Comose. Furnished with a coma or tuft of

hairs.

Complicate. Folded upon itself.

Compound. Composed of 2 or more similar

parts united into one whole. Compound

leaf, one divided into separate leaflets.

Compressed. Flattened laterally.

Concej)tacle. In some Cryptogams a case or

receptacle containing the organs of fruc-

tification.

Conduplicate. Folded together lengthwise.

C onfluent. Running into each other ; blend-

ed into one.

Coniferous. Cone-bearing.

Connate. United congenitally.

Connective. The portion of a stamen which

connects the two cells of the anther.

Connivent. Coming into contact; con-

verging.

Conoidat. Nearly conical.

Convergent. Approaching each other.

Convolute. Rolled up longitudinally.

Cordate, Heart-shaped with the point

upward.

Coriaceous. Leathery in texture.

Corm. The enlarged fleshy base of a stem,

bulb-like but sohd.

Corolla. The inner perianth, of distinct or

connate petals.

Coroniform. Shaped like a <^rown.

Corrugate. Wrinkled or in folds.

Corym b. A flat-topped or convex open flower-

cluster, in the stricter use of the word equiv-

alent to a contracted raceme and progressing

in its flowering from the margin inward.

Corymbose. In corymbs, or corymb-like.

Cosmopolite. Found in most parts of the

globe (of plants).

Costa. A rib ; a midrib or mid-nerve.

Costate. Ribbed ; having one or more lon-

gitudinal ribs or nerves.

Cotyledons. The foliar portion or first leaves

(one, two, or more) of the embryo as found

in the seed.

Craferiform. In the shape of a saucer or

cup, hemispherical or more shallow.

Creeping. Running along or junder the

ground and rooting.

Crenale. Dentate with the teeth much
rounded

Crenulate. Finely crenate

Crested, Cristate. Bearing an elevated ap-

pendage resembling a crest.

Crotcn. An inner appendage. to a petal, or

to the throat of a corolla.

Cruciate. Cross-shaped.

Crustaceous. Of hard and brittle texture.

Cucullate. Hooded or hood-shaped ; cowled.

Culm. The peculiar stem of sedges and
grasses.

Ctmeate. AVedge-shaped ; triangular with

the acute angle downward.
Cuspidate. Tipped with a cusp, or sharp

and rigid point.

Cyiindraceous. Somewhat or nearly cy-

lindrical.

Cyme. A usually broad and flattish deter-

minate inflorescence, i. e. with its central

or terminal flowers blooming earliest.

Cymose. Bearing cymes or cyme-like.

Deciduous. Not persistent; not evergreen.

Decompound. More than once compound or

divided.

Decumbent. Reclining, but with the summit
ascending.

Decurrent (leaf). Extending down the stem

below the insertion.

Decurved. Curved downward.

Decussate. Alternating in pairs at right

angles, or in threes.

Definite. Of a constant number, not ex-

ceeding twenty.

Deflexed. Bent or turned abruptly down-

ward.

Dehiscent. Opening regularly by valves,

slits, etc , as a capsule or anther.

Deltoid. Shaped like the Greek letter A.

Dentate. Toothed, usually with the teeth

directed outward.

Denticulate. Minutely deutate.

Dej)ressed. Somewhat flattened from above.

Di-, DiS: A Greek prefix signifying two or

twice.

Diadelphous (stamens). Combined in two

sets.

Diandrous. Having two stamens.

Dicarpellary. Composed of two carpels.

Dichotomous. Forking regularly by pairs.

Dicotyledonous Having two cotyledons.

Didymous. Twin ; found in pairs.

Didynamous (stamens). In two pairs of un-

equal length.

Diffuse. Widely or loosely spreading.

Digitate. Compound, with the members

borne in a whorl at the apex of the support.

Dimerous (flower). Having all the parts in

twos. ,

Dimidiate. In halves, as if one half werd

wanting.
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Dimorphous. Occurring in two forms.

Dkvcious. Unisexual, with ttie two kinds of

flowers on separate plants.

Discoid. Resembling a disk. Discoid head

,

in Compositae, one without ray-flowers.

Disk. A development of the receptacle at or

around the base ofthe pistil. In Compcsitae,

the tubular flowers of the head as distinct

from the ray.

Dissected. Cut or divided into numerous

segments.

Dissejjiment. A partition in an ovary or

fruit.

Distichous. In two vertical ranks.

Distinct. Separate; not united ; evident.

Divaricate. Widely divergent.

Divergent. Inclined away from each other.

Divided. Lobed to the base.

Dorsal. Upon or relating to the back or

outer surface of an organ.

Drupaceous. Reseitibling or of the nature

of a drupe.

Drupe. A fleshy or pulpy fruit with the in-

ner portion of the pericarp (1-celled and 1-

seeded, or sometimes several-celled) hard or

stony.

Drupelet. A diminutive drupe.

E- or Ex-. A Latin prefix having often a
privative signification, as ebracteate, with-

out bracts.

Echinate. Beset with prickles.

Effuse. Very loosely spreading.

Elater. A usually spirally marked thread

found in the capsules of most Hepaticae.

Ellipsoidal. Nearly elliptical ; of solids, el-

liptical in outline.

Elliptical. In the form of an ellipse ; oval.

Emaryinate. Having a shallow notch at the

extremity.

Embryo. The rudimentary plantlet within

the seed.

Endocarp. The inner layer of a pericarp.

Endogenous. Growing throughout the sub-

stance of the stem, instead of by superficial

layers.

Entire. Without toothing or division.

Ephemeral. Lasting only for one day.

Ejndermis. The cuticle or thin membrane
covering the outer surface.

Epigynous. Growing on the summit of the

ovary, or apparently so.

Epiphyte. A plant growing attached to an-
other plant, but not parasitic ; an air-plant.

Eporose. Without pores.

Equitant. Astride, used of conduplicate

leaves which enfold each other in two ranks,

as ia Iris.

Erect. Vertical ; upright as respects the
plane of the base.

Erose. As if gnawed.

Exallmminous. Without albumen.
Excurrent. Running out, as a nerve of a

leaf projecting beyond the margin.

Exfoliating. Cleaving off in thin layers.

Exogenous. Growing by annular layers

near the surface ; belonging 'o the Exogens.
Exserttd. Projecting beyond an envelope,

as stamens from a corolla.

Extrorse. Facing outward.

Falcate. Scythe-shaped ; curved and flat,

tapering gradually.

Farinaceous. Containing starch ; starch-

like.

Farinose. Covered with a meal-like powder
Fascicle. A close bundle or cluster.

Fastigiate (branches). Erect and near to-

gether.

Ferruginous. Rust-color.

Fertile. Capable of producing fruit, or pro-

ductive, as a flower having a pistil, or an
anther with pollen.

Fihrillose. Furnished or abounding with

fine fibres.

Fibrous. Composed of or resembling fibres.

Fibrous tissue, a tissue formed of elon-

gated thick-walled cells.

Fibro-vascular. Composed of woody fibres

and ducts

Filament. The part of a stamen which sup-

ports the anther; any thread-like body.

Filamentous. Composed of threads.

Filiferous. Thread-bearing.

Filiform. Thread-shaped
; long, slender,

and terete.

Fimbriate. Fringed.

Fimbrillate. Having a minute fringe.

Fingered. Digitate.

Fistular. Hollow and cylindrical.

Flaccid. Without rigidity ; lax and weak.
Fleshy. Succulent

;
juicy ; of the consist-

ence of flesh.

Flexuous. Zigzag : bending alternately in

opposite directions.

Floccose. Clothed with locks of soft hair or

wool.

Foliaceous. Leaf-like in texture or appear-

ance.

-foliate. Having leaves.

-foliolate. Having leaflets.

Follicle. A fruit consisting of a single car-

pel, dehiscing by the ventral suture.

Follicular. Like a follicle.

Forked. Divided into nearly equal branches

Fornicate. Arched over, as the corona ol

some Borraginaceae. closing the throat.

Free. Not adnate to other organs.

Friable. Easily crumbled.

Frond. The leaf of Ferns and some other

Cryptogams; also in some Phaenogams, as

in Lemnaceae, where it serves for stem as

well as foliage.

Fniit. The seed -bearing product of a plant,

simple,'compound, or aggregated, of what-

ever form.

Fugacious. Falling or fading very early,

Funicle. The free stalk of an ovule or seed
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Fuscous. Grayish-brown.

Fusiform. Spindle-shaped ; swollen in the

middle and narrowing toward each end.

Galea. A hooded or helmet-shaped portion

of a perianth, as the upper sepal of Aeon i-

tum, and the upper Up of some bilabiate

corollas.

Galeate. Helmet-shaped ; having a galea.

Gamopetalous. Having the petals of the

corolla more or less united.

Gainophyllous. Composed of coalescent

leaves, sepals, or petals.

Gemma. A bud cr body analogous to a bud

by which a plant propagates itself.

Gemmiparous. Producing gemmae.

Geniculate. Bent abruptly, like a knee.

Gibbous. Protuberant or swollen on one

side.

Glabrate. Somewhat glabrous, or becoming

glabrous.

Glabrous. Smooth; not rough, pubescent,

or hairy.

Gland. A secreting surface or structure

;

any protuoerance or appendage having the

appearance of such an organ.

Glandular. Bearing glands or of the nature

of a gland.

Glaucous. Covered or whitened with a

bloom.

Globose, Globular. Spherical or nearly so.

Glochidiate. Barbed at the tip.

Glomerate. Compactly clustered.

Glumaceous. Furnished with or resembling

glumes.

Glume. One of the chaffy bracts of the in-

florescence of Grasses.

Granular. Composed of small grains.

Gregarious. Growing in groups or clusters.

Gymnospermotis . Bearing naked seeds,

without an ovary.

Gynandrous. Having the stamens borne

upon the pistil, as in Orchidaceae.

Gynobase. An enlargement or prolongation

of the receptacle bearing the ovary.

Habit. The general appearance of a plant.

Halberd-shaped. The same as Hastate.

Hastate. Like an arrow-head, but with the

basal lobes pointing outward nearly at right

angles.

Head. A dense cluster of sessile or nearly

sessile flowers on a very short axis or re-

ceptacle.

Heart-shaped. Ovate with a sinus at base.

Herb. A plant with no persistent woody stem
above ground.

Herbaceous. Having the characters of an
herb ; leaf-like in color and texture.

Heterocarpous . Producing more than one
kind of fruit.

Heterogamous. Bearing two kinds of
flowers. ^

Hilum. The scar or point of attachment of

the seed.

Hirsute. Pubescent with rathei coarse or

stiff hairs.

Hispid. Beset with rigid or bristly hairs oi

with bristles.

Hispidulous. Minutely hispid.

Hoary. Grayish-white with a fine close

pubescence.

Homogamous. Bearing but one kind of

flowers.

Hooded. Shaped like a hood or cowl

Hyaline. Tran.sparent or translucent.

Hybrid. A cross-breed of two species.

Hypogynous. Situated on the receptacle be-

neath the ovary and free from it and from

the calyx ; having the petals and stamens

so situated.

Imbricate. Overlapping, either vertically or

spirally, where the lower piece covers the

base of the next higher, or laterally, as in

the aestivation of a calyx or corolla, where

at least one piece must be wholly external

and one internal.

Immersed. Growing wholly under water

;

wholly covered by the involucral leaves, as

sometimes the capsule in Hepaticae.

Incised. Cut sharply and irregularly, more

or less deeply.

Included. Not at all protruded from the sur-

rounding envelope.

Incubous (leaf). Having the tip or upper

margin overlapping the lower margin of

the leaf above.

Incumbent (cotyledons). Lying with the

back of one against the radicle.

Indefinite (stamens). Inconstant in number
or very numerous.

Indehiscent. Not opening by valves, etc.;

remaining persistently closed.

IndigeJious. Native and original to the

country.

Indurated. Hardened.

Indusium. The proper (often shield-shaped;

covering of the sorus or fruit-dot in Ferns.

Inequilateral. Unequal-sided.

Inferior. Lower or below : outer or anterior.

Inferior ovary, one that is adnate to the

calyx.

Inflated. Bladdery.

Inflorescence. The flowering part of a plant,

and especially the mode of its arrangement.

Infra-. In composition, below; as infrO/'

axillary, below the axil.

Innovation. An offshoot from the stem.

Inserted. Attached to or growinsr out of.

Inter- or intra-. In compo.«ition, between.

Interfoliaceous . Between the leaves of a

pair, as the stipules of many Rubiaceae.

Intemode. The portion of a stem between

two nodes.

Intramarginal. Within and near the

margin.
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Tntrorse. Turned inward or toward the axis.

[nvolucel. A secoudaiy iuvolucre, as that of

an umbellet iu Uuibelliterse.

Inroiucellate. Having au involucel.

Incolucral. Belonging to an involucre.

Invoiucrate. Having an involucre.

(nvolucre. A circle or collection of bracts

surrounding a flower cluster or head, or a
single flower.

Involute. Rolled inward.

Irregular (flower). Showing inequality in

the size, form, or union of its similar parts.

Julaceous.

pearance.

Resembling a catkin in ap-

Keel. A central dorsal ridge, like the keel of

a boat; the two anterior united petals of a

papilionaceous flower.

Kidney-shaped. Crescentic with the ends
broad and rounded ; reniform.

Labiate. Lipped ; belonging to the Labiatse.

Lacerate. Irregularly cleft as if torn.

Laciniate. Slashed
; cut into narrow pointed

lobes.

Lamella. A thin flat plate or laterally flat-

tened ridge.

Lanceolate. Shaped like a lance-head,

broade.«t above the base and narrowed to

the apex.

Lateral. Belonging to or borne on the side.

Lax. Loose and slender.

Leaflet. A single division of a compound
leaf.

Legume. The fruit of the Leguminosas,

formed of a simple pistil and usually dehis-

cent by both sutures.

Legtiminotis. Pertaining fo a legume or to

the Leguminosge.

Lenticular. Lentil-shaped; of the shape of

a double-convex lens.

Lepidote. Beset with small scurfy scales.

Ligulate. Furnished with a ligule.

Ligule. A strap-shaped corolla, as in the

ray-flowers of Conipositse : a thin scarious

projection from the summit of the sheath
in Grasses.

Liliaceous. Lily-like ; belonging to the

Liliaceae.

Limh. The expanded portion of a gamopet-
alous corolla, above the throat ; the ex-

panded portion of any petal, or of a leaf.

Linear. Long and narrow, with pai-allel

margins.

Lip. Each of the upper and lower divisions

of a bilabiate corolla or calyx ; the peculiar

upper petal in Orchids.

tjohe. Any segment of an organ, especially.'

if rounded,

Lobed. Divided into or bearing lobes.

'lc:;'Klar. In composition, having cells.

L(r;ul{cidnl. Dehi.<cent into the cavity of a

ce" through the dorsal suture

Lunate. Of the shape of a halt-moon >r

crescent.

Lunulate. Diminutive of Lunate.
Lyrate. Pinnutitid with a large and rounded

terminal lobe, and the lower lobes small.

Macrospore. The larger kind of spore in
Selagiuellaceae, etc.

Marcescent. Withering but persistent.

Marginal. Along or near the edge.

Marginate. Furnished with a border pe-
culiar in texture or appearance.

Mealy. Farinaceous.

Membranaceous, Membranous. Thin and
rather soft and more or less translucent.

Meniscoid. Concavo-convex.
Mericarp. One of the achene-like carpels of

Umbelliferge.

-merous. In composition, having parts, as

2-merous, having two parts of each kind.

Micropyle. The point upon the seed at

which was the orifice of the ovule.

Micros/Mre. The smaller kind of spore in

Selaginellaceas, etc.

Midrib. The central or main rib of a leaf.

Mitriform. Shaped like a mitre or cap.

Monadelplwus (stamens). United by their

filaments into a tube or column.
Moniliform. Resembling a string of beads;

cylindrical with contractions at intervals.

Monocotyledonous. Having but one coty-

ledon.

Monoecious. With stamens and pistils in

separate flowers on the same plant.

Mucilaginous. i?limy ; con tain in u"- mucilage.

Mucro. A short and small abrupt tip.

Mucronate. Tipped with a mucro.

Multifid. Cleft into many lobes or segments.

Muricate. Rough with short hard points.

Muriculate. Very finely muricate.

Naked. Bare; without the usual covering or

appendages.

Nectary. Any place or organ where nectar

is secreted.

Nectariferous. Producing nectar.

Nerve. A simple or unbranched vein or

slender rib.

Node. The place upon a stem which nor-

mally bears a leaf or whorl of leaves.

Nodose. Knotty or knobby.

Nucleus. The germ-cell of the ovule, wliich

by fertilization becomes the seed ; the ker

nel of a seed.

Numerous. Indefinite in number.
Nut. A hard indehiscent 1-celled and 1-

seeded fruit, though usually resulting from

a compound ovary.

Nutlet. A diminutive nut.

Ob: A Latin prefix, usually carrying the

idea of inversion.

Ohrompre.'ised. Compressed dorso ventrally

instead of lateralb'.
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Obconically. Inversely conical, having the

attachment at the apex.

Obcordate. Inverted heart-shaped.

Ohlanceolate. Lanceolate with the broadest

part toward the apex

Oblique. Unequal-sided or slanting.

Oblong. Considerably longer than broad and

with nearly parallel sides.

Obovate. Inverted uvate.

Obovoid. Having the form ofan inverted egg.

Obsolete. Not evident ; rudimentary.

Obtuse. Blunt or rounded at the end.

Ocrea. A leggin-shaped or tubular stipule.

Ocreate. Having sheathing stipules.

Ochroleucous. Yellowish-white.

Officinal. Of the shops ; used in medicine

or the arts.

Oospore. The fertilized nucleus or germ-cell

of the archegonium in Cryptogams, from

which the new plant is directly developed.

Opaque. Dull ; not smooth and shining.

Operculate. Furnished with a lid.

Operculum. A lid; the upper portion of a

circumscissile capsule.

Orbicular. Circular.

Orfhofropous (ovule or seed). Erect, with

the orifice or micropyle at the apex.

Oval. Broadly elliptical.

Ovary. The part of the pistil that contains

the ovules.

Ovate. Egg-shaped; having an outline like

that of an egg, with the broader end down-

ward.

Ovoid. A solid with an oval outline.

Ovule. The body which after fertilization

becomes the seed.

Ovuliferous. Bearing ovules.

Palate. A rounded projection of the lower

lip of a personate corolla, closing the throat.

Paleaceous. Chaffy.

Palet. The upper thin chaffy or hyaline

bract which with the glume encloses the

flower in Grasses.

Palmate (leaf). Radiately lobed or divided.

Palmately. In a palmate manner.
Panicle. A loose irregularly compound in-

florescence with pedicellate flowers.

Panicled, Paniculate. Borne in a panicle
;

resembling a panicle.

Papilionaceous (corolla). Having a stand-

ard, wings, and keel, as in the peculiar co-

rolla of many Leguminosae.

Papillose. Bearing minute nipple-shaped

projections.

Pappus. The modified calyx-limb in Com-
positae, forming a crown of very various

character at the summit of the achene

Parasitic. Growing on and deriving nour-

ishment from another plant.

Parietal. Borne on or pertaining to the wall

or inner surface of a capsule.

Parted. Cleft nearly but not quite to the

base.

Partial. Of secondary rank.

Pectinate. Pinnatifid with narrow closely

set segments ; comb-like.

Fedate. Palmately divided or parted, with

the lateral segments 2-cleft.

Pedicel. The support of a single flower.

Pedicelliite. Borne on a pedicel.

Peduncle, A primary flower-stalk, support-

ing either a cluster or a solitary flower.

Pedunculate. Borne upon a peduncle.

Peltate. Shield-formed and attached to the

support by the lower surface.

Pendulous. More or less hanging or de=

clined. Pendulous ovule, one that hangs

from the side of the cell.

Perennial. Lasting year after year.

Perfect (flower). Having both pistil and

stamens.

Perfoliate (leaf). Having the stem appar-

ently passing through it.

Perianth. The floral envelope, consisting of

the calyx and corol'a (when present), what-

ever their form ; in Uepaticae, the inner usu-

ally sac-like involucre of the archegonium.

Pericarp The matured ovary.

Perif/y n iujn . The inflated sac which encloses

the ovary iu Carex.

Perigynous. Adnate to the perianth, and
therefore around the ovary and not at its

base.

Persistent. Long-continuous, as a calyx

upon the fruit, leaves through winter, etc.

Personate (corolla). Bilabiate, and the throat

closed by a prominent palate.

Petal. A division of the corolla.

Petaloid. Colored and resembling a petal.

Petiolate. Having a petiole.

Petiole. The footstalk of a leaf.

Phcenogamous. Having flowers with stamens

and pistils and producing seeds.

Phyllodium. A somewhat dilated petiole

having the form of and serving as a leaf-

blade.

Pilose. Hairy, especially with soft hairs.

Pinna (pi. Pinncs). One of the primary di-

visions of a pinnate or compoundly pinnate

frond or leaf.

Pinnate (leaf). Compound, with the leaflets

arranged on each side of a common petiole

Pinnatifid. Pinnately cleft.

Pinnule. A secondary pinna ; one ofthe pin

nately disposed divisions of a pinna.

Pistil. The seed -bearing organ of the flower,

consisting of the ovary, stigma, and stylft

when present.

Pistillate. Provided with pistils, and, in its

more proper sense, without stamens.

Pitted. Marked with small depressions or

pits.

Placenta. Any part of the interior of the

ovary which bears ovules.

Plane. Flat ; with a flat surface or surfaces.

Plicate. Folded into plaits, usually length-

wise.
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Plumose. Having fine hairs on each side,

like the plume of a feather, as the pappus-

bristles CI Thistles.

Plumule. The bud or growing point; of the

embryo.

Pod. Any dry and dehiscent fruit.

Pointed. Acuminate.

Pollen. The fecundating grains contained

in the anther.

Pollini/erous. Bearing pollen.

Pollinium (pi. PolUnia). A mass of waxy
pollen or of coherent pollen-grains, as in

Asclepias and Orchids.

?gIIIpetalous. Having separate petals.

Pome. A kind of fleshy fruit of which the

apple is the type.

Porose. Pierced with small holes or pores.

Posterior. In an axillary flower, on the side

nearest to the axis of inflorescence.

Posticous. On the posterior side ; extrorse.

Prcemorse. Appearing as if bitten off

Prickle. A small spine or more or less slen-

der sharp outgrowth from the bark or rind.

Prismatic. Of the shape ofa prism , angular,

with flat sides, and of nearly uniform size

throughout.

Procumbent. Lying on the ground.

Proliferous. Producing offshoots.

Prostrate. Lying flat upon the ground

Proterogynous. Having the stigma ripe for

t!ie pollen before the maturity of the an-

thers of the same flower.

Prothallus. A cellular usually flat and
thallu'vlike growth, resulting from the

germination of a spore, upon which are

deve'oped sexual organs or new plants.

Pseudaxillari/. Terminal but becoming

apparently axillary by the growth of a lat-

eral branch.

Pseudo-costate. Falsso-ribbed, as where a

marginal vein or rib is formed by the con-

fluence of the true veins.

Pteridophytes. Fern-plants; Ferns and
their allies.

Puherulent. Minutely pubescent.

Pubescent. Covered with hairs, especially

if short, soft and downy.

Punctate. Dotted with depressions or with

translucent internal glands or colored dots.

Puncticulate. Minutely punctate.

Pungent. Terminating in a rigid sharp

point ; acrid.

Putamen. The shell of a out : the bony
part of a stone-fruit.

Quadrate. Nearly square in form.

Raceme. A simple inflorescence of pedicelled

flowers upon a common more or less elon-

gated axis.

Racemose. In racemes: or resembhng a
raceme

Radiate. Spreading from or arranged arour ;

a common centre ; bearing ray-flowers.

Radical. Belonging to or proceeding from
the root or base of the stem near the ground.

Radicle. The portion of the embryo below

the cotyledons, more properly called th

caudicle.

Radiculose. Bearing rootlets.

Rameal. Belonging to a branch.

Ramification. Branching.

Ray . The branch of an umbel ; the margin^
flowers of an inflorescence when distinct

from the disk.-

Receptacle. The more or less expanded or

produced portion of an axis which bears the

organs of a flower (the torus) or the col-

lected flowers of a head ; any similar struc-

ture in Cryptogams.

Recurved. Curved downward or backward.

Reflexed. Abruptly bent or turned down-
ward.

Regular. Uniform in shape or structure

Reniform. Kidney-shaped.

Repand. With a slightly uneven and some-

what sinuate margin.

Resiniferous. Producing resin.

Reticulate. In the form of network; net-

veined.

Retrorse Directed back or downward.
Retuse. With a shallow notch at a rounded
apex.

Revolute. Rolled backward from the mai
gins or apex.

Rhachis. The axis of a spike or of a com-

pound leaf.

Rhaphe. The ridge or adnate funicle which
in an anatropous ovule connects the two

ends.

Rhizome. Any prostrate or subterranean

stem, usually rooting at the nodes and be-

coming erect at the apex. Very variable in

character, and including morphologically

the tuber, corm, bulb, etc.

Rhombic, Rhomboidal. Somewhat lozenge-

shaped ; obliquely four-sided.

Rib. A primary or prominent vein of a leaf.

Ringent. Gaping, as the mouth of an open

bilabiate corolla.

Root. The underground part ofa plant which
supplies it with nourishment.

Rootstock. Same as Rhizome.

Rostrate. Having a beak or spur.

Rosulate. In the form of a rosette.

Rotate (corolla). Wheel-shaped; lat mc;
circular in outline.

Rotund. Rounded in outline.

Rudiment. A very partially developed or-

gan ; a vestige.

Rudimentary. But .-lightly developed.

Rufous. Reddish brown.

Rugose. Wrinkled.

Runcinate. Sharply incised, with the seg

ments directed backward.
Runner. A filiform or very slender stolon-
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Saccate. Sac-shaped.

Sagittate. Shaped like an arrow-head, the

basal lobes directed downward.

Salver-shaped (corolla). Having a slender

tube abruptly expanded into a flat limb.

Samara. An indehiscent winged fruit.

Scabrous Rough to the touch.

Scalari/onn (vessels). Having transverse

markings like the rounds of a ladder.

Scape. A peduncle rising from the ground,

naked or without proper foliage.

Scapose. Bearing or re.'^embling a scape.

Scarious. Thin, dry, and membranaceous,

not green.

Scorpioid (inflorescence). Circinately coiled

while in bud.

Scurf. Small bran-like scales on the epi-

dermis.

Seym itar-shaped (leaf). Curved with a flat-

triangular section, the straighter edge the

thickest.

Seed. The ripened ovule, consisting of the

embryo and its proper coats.

Segment. One of the parts of a leaf or other

Uke organ that is cleft or divided.

Sepal. A division of a calyx.

Septicidal (capsule). Dehiscing through the

partitions and between the cells.

Septum. Any kind of partition.

Serrate. Having teeth pointing forward.

Serrulate. Finely serrate.

Sessile. Without footstalk of any kind.

Setaceous. Bristle like.

Setose. Beset with bristles.

Setulose. Having minute bristles.

Sheath. A tubular envelope, as the lower

part of the leaf in Grasses.

Sheathing. Enclosing as by a sheath.

Shrub. A woody perennial, smaller than a

tree.

Silicle. A short silique.

Siligue. The peculiar pod of Cruciferae.

Sill']/. Covered with close-pressed soft and
straight pubescence.

Simple. Of one piece ; not compound.
Sinuate. With the outline of the margin

strongly wavy.

Sinus. The cleft or recess between two

lobes.

Smooth. Without roughness or pubescence.

Sonis (pi. Sori). A heap or cluster, applied

to the fruit-dots of Ferns.

Spadix. A spike with a fleshy axis.

Spathc A large bract or pair of bracts en-

closing an inflorescence.

Spatulate. Graduallj^ narrowed downward
from a rounded summit.

Spicate. Arranged in or resembling a spike

Spiciform. Spike-like.

Spike. A form of simple inflorescence with

the flowers sessile or nearly so upon a more
or less elongated common axis.

Spikelet. A small or secondary spike.

Spindle-shaped. Same as Fusiform.

Spine. A sharp woody or rigid outgrowth

from the stem.

Spiiiose. Spiue-like, or having spines.

Sporangium. A spore-case

Spore. The reproductive organ in Crypto-

gams which corresponds to a seed.

Sporocarp. The fruit-cases of certain Cryp-
togams containing sporangia or spores.

Sjyur. A hollow sac-like or tubular exten-

sion of some part of a blossom, usually

nectariferous.

Squamula. A reduced scale, as the hypogy-
nous scales in Grasses.

Squarrose. Having spreading and project-

ing processes, such as the tips of involucral

scales.

Sqiiarrulose. Diminutively squarrose.

Stamen. One of the pollen-bearing or fer-

tilizing organs of the flower.

Stami7iodium. A sterile stamen, or any
structure without anther corresponding to

a stamen.

Standard. The upper dilated petal of a
papilionaceous corolla.

Stellate, Stelliform. Star-shaped.

Stem. The main ascending axis of a plant.

Sterile. Unproductive, as a flower without

pistil, or stamen without an anther.

Stigma. That part of a pistil through
which fertilization by the pollen is ef-

fected.

Stigmatic. Belonging to or characteristic of

the stigma.

Stipe. The stalk-like support of a pistil

;

the leaf- stalk of a Fern.

Stijjitate. Having a stipe.

Stipular. Belonging to stipules.

Stijndate. Having stipules.

Stipule. An appendage at the base of a peti-

ole or on each side of its insertion.

Stolon. A runner, or any basal branch that

is disposed to root.

Stoloniferous. Producing stolons.

Stoma (pi. Stoinata). An orifice in the epi-

dermis of a leaf communicating with inter-

nal air-cavities.

Striate. Marked with fine longitudinal lines

or ridges.

Strict. Very straight and upright.

Strigose. Beset with appressed sharp

straight and stiff hairs.

Strobile. An inflorescence marked by im-

bricated bracts or scales, as in the Hop and
Pine-cone.

Strophiole. An appendage at the hilum of

certain seeds.

Style. The usually attenuated portion of the

pistil connecting the stic:ma and ovary.

Stylopodium. A disk-like expansion at the

base of a style, as in Umbelliferae.

Sub-. A Latin prefix, usually signifying

somewhat or slightly.

Subulate. Awl-shaped.

Su^cubous (leaves). Having the upper m^r
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gin of a leaf covered by the base of the one

above.

Succulent. Juicy ; fleshy.

Suffrutescent. Slightly or obscurely

shrubby.

Stiffrut icose. Very low and woody ; dimiu-

utively shrubby.

Sulcate. Grooved or furrowed.

Superior (ovarj-). free from the calyx.

Suspended (ovule). Hanging from the apex

of the cell.

Suture. A line of dehiscence.

Symmetrical (flower). Regular as to the

number of its parts ; having the same num-
ber of parts in each circle.

Synonym. A superseded or unused name.

Tail. Any slender terminal prolongation.

Terete. Having a circular transverse section.

Terminal. At or belonging to the apex.

Ternary. Consisting of three.

Ternate. In threes.

Tetradynamous . Having four long and two
shorter stamens.

Tetragona'. Four-angled.

Thalamlflorous. Having the parts of the

flower hypogynous.

Thalloid, Thallose. Resembling a thallus.

Thallus. In Cryptogams, a cellular expan-

sion tJiking the place of stem and foliage.

Throat. The orifice of a gamopetalous co-

rolla or calyx ; the part between the proper

tube and the limb.

Thyrse. A contracted or ovate and usually

compact panicle.

Thyrsoid. Resembling a thyrse.

Tomentose. Densely pubescent with matted

wool.

Tooth. Any small marginal lobe.

Torose. Cylindrical with contractions at in-

tervals.

Torulose. Diminutive of Torose.

Torus. The receptacle of a flower.

Transverse. Across ; in a right and left

direction.

Tri-. In composition, three or thrice.

Triandrous. Having three stamens.

Trlfoliolate. Having three leaflets.

Trigonous. Three-angled.

Trimorphous. Occurring under three forms.

Triquetrous. Havir>g three salient angles,

the sides concave or channelled.

Truncate. Ending abruptly, as if cut off

transversely

Tuber. A thickened and short subterranean

branch having numerous buds or eyes.

Tubercle. A small tuber or tuber-like body.

Tuberiferous. Bearing tubers.

Tuberous. Having the character of a tuber

;

tubei'-like in appearance.

Tumid. Swollen

Tumcated. Having concentric coats, as an
onioit

Turbinate. Top-shaped ; inversely conical

Twining. Winding spirally about a support.

Umbel. An inflorescence in which a cluster

of peduncles or pedicels spring from the

same point.

Umbellate. In or like an uuibcl.

Umbellet. A secondary umbel.

Urabonate. Bearing a &tout projection in

the centre ; bossed.

Underleaves. The small accessory leaves or

stipules on the under side of the stem in

Hepaticae.

Undulate. With a wavj' surface ; repaud.

Unguiculate. Contracted at base into a

claw.

Uni-. In composition, one.

Unisexual. Of one sex, either staminate or

pistillate only.

Urceolate. Hollow and cylindrical or ovoid,

and contracted at or below the mouth, like

an urn.

UtHcle. A small bladdery 1-seeded fruit;

any small bladder-hke body.

Valvate. Opening by valves, as a capsule;

in aestivation, meeting by the edges without

overlapping.

Valve. One of the pieces into which a cap-

sule splits.

Vascular. Furnished with vessels or ducts.

Veins. Threads of fibro-vascular tissue in a

leaf or other organ, especially those which

branch (as distinguished from nerves).

Ventral. Belonging to the anterior or inner

face of an organ ; the opposite of dorsal.

Ventricose. Swelling unequally, or inflated

on one side.

Vernation. The arrangement of leaves in

the bud.

Vemicose. Covered with wart-like eleva-

tions.

Versatile (anther). Attached near the mid

die and turning freely on its support.

Vertical. Perpendicular to the horizon
;

longitudinal.

Verticillate. Disposed in a whorl.

Vesicle. A small bladder or air-cavity

Vesicular, Vesiculose, Composed of or

covered with vesicles.

Villous. Bearing long and soft hairs.

Virgate. Wand-shaped ; slender, straight

and erect

Viscid. Glutinous ; sticky.

Whorl. An arrangement of leaves, etc., in

a circle round the stem.

Wing. Any membranous or thin expansion

bordering or surrounding an organ ; the

lateral petal of a papilionaceous corolla.

Woolly. Clothed with long and tortuous or

matted hairs.
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Fog-fruit 402
Forestiera 336
Forget-me-not 364
Forsteronia 838
Fossombrouia 723
Fothergilla 179
Four-o'clotK. 425
Foxberry 314
Foxglove, False 3S9

Mullein 388
Foxtail 634
Fragaria 158
Frangula 112
Frasera 352
Fraxinus 335
Fringe-tree 337
Froelichia 430
Frog"s-bit. American 496
Frost-weed " 76
Frullania 704, 706
Fuirena 583
Fumaria 61
FCMARIACILS 69
Fumitory . 61

Climbing 66

Gaillardia 288
Galactia 146
Galax 327
Gale, Sweet 469
Galeopsis 421
Galingale 569
Galinsoga 234, 286
Galium 225
Gall-of-the-earfll 301
Garget 436
Garlic 521
Gaultheria 315
Gaura 192
Gaylussacia 311
Gelsemium 345
Genista 127
Gentian 349

Horse 219
Spurred 352

Gentiana 349
Gextianace^ 346
Geoealyx 715
GERANIACfLE 102
Geranium 103

Feather 433
Gerardia 388
Germander 406
Geum 156
Gilia 356
Gillenia 154
Gill-over-the-ground 416
Ginger, Wild 444
Ginseng 212
Glasswort 434
Glaucium 58
Glaux aSl
Gleditschia 148
Globe-flower 45
Glyceria 666, 668
Glycyrrhiza 137

Gnaphalium 268
Goafs-beard 153, 298

False 169
Goat-s-rue 133
Golden-club 551
Goldenrod 246

False 253
Hayless 245

Goldthread 45
Gonolohus 844

Good-King-Heuiy 432

Goodyera
Gooseberry
Goosefoot
Gordonia
Gourd Family
Gout-wted
GeAMINES
Grape
Grape Hyacinth
Graphephorum
Grass Family
Grass, Barnyard

Beak
Bear
Beard
Bengal
Bent
Bermuda
Blue, English
Blue, Kentucky
Blue-eyed
Blue-joint
Blue-stem
Bottle
Bottle-brush
Brome
Buffalo
Bur
Canary
Catchfly
Cat's-tail

Cord
Cotton
Couch
Crab
Cut, Rice
Deer
Ditch
Dog's-tail

Drop seed
Eel
Feather
Fescue
Finger
Foxtail
Gama
Goose
Hair
Hedgehog
Herds
Holy
Hungarian
Indian
Joiut
June
Lyme
Manna
Marsh
Meadow
Melic
Millet

Muskit
Oat
Old-witch
Orange
Orchard
Panic
Pigeon
Porcupine
Quakinjr
Quick, or Quitch
Rattlesnake
Rav
Redtop
Reed
Rib
Ribbon

503
174
431
96
194
208
623
113
523
666
623
633
584
524

636, 637, 648
634

647, 648, 649
654
664
6G5
515

650, 671

671
634
674
669
657
634
638
636
644
627
582
671

630, 656
636
183
564
656

643, 645
496, 565

641
668
630

634, 645
635

226, 668

644, 648, 652
634

645, 647
639
634
638
629
665
673
666
627

663, 665. 667
662
642
655

641, 651, 654
630
95
663
629
634
641
663
671
667
671

6'i7, 657, 665
627, 649

423
639

Grass, Ripple 423
Rush 645
Rye en, 673
Salt 627
Sand 658
Scorpion 864
Scurvy 71
Scutch 654
Seneca 639
Sesame 635
Shave 677
Soft 652
Spear 663, 665, 668
Spike 66^, 663
Squirrel-tail 6 .

2

Star 512, 516
Sweet Vernal 639
Tape 496
Thin 648
Timothy 645
Toothache 657
Triplc-awned 639
Umbrella 583
Vanilla 652
Velvet 652
Wheat, Awned ' 672
White 336
"\rhitlow 67, 68
Wire 656, 664
Wood 638
Worm 346
Yard 656
Yellow-e\ed 537

Grass-of-Paruassus 173
Grass-wrack 565
Gratiola 384
Greenbrier 519
Green-dragon 549
Green weed, Dyer's 127
Grimaldia 729
Grindelia 244
Gromwell 365

False 366
Groundnut ' 144, 213
Groundsel . 292
Groundsel-tree 266
Guelder-rose 218
Gum-tree 215

Sweet 180
Gutierrezia 243
Gymnocladus 148
Gymnomitrium 7-2i,722
Gymnopogon 655
Gi/mnnstichum 674
Gypsophila 83

Habenaria 506^ 506
Hackberry 463
Hackmatactr 493
HjEMODOBACEiE 512
Halenia 352
Halesia 334
HALORAGEffi 180
Hamamelide^ 179
Hamamelis 179
Harbinger-of-spring 21(i

Hardback 153
Harebell 308
Harpanthus 717
Hart's-tongue 6S5
Haw 166

Black 219
Hawk bit 298
Hawkweed 299
Hawthorn 165
Hazel, Witch 179

i
Hazelnut 473
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Heal-all j. 419

Heart's-ease 78, 81

Heather 318

Heath Family 309

Hedeoma 412

Hedysarura 133

Helenium 287

Heleochloa 614

Helianthemum 76

Helianthus 277

Heliophytum 362

Heliopsis 2.5

Heliotropium (Heliotrope) 361

Hellebore
False

Helleborus
Helonias
Hemerocallis
Hemicarpha
Hemlock

Ground
Water

HEMODOBACEiS
Hemp

Indiaa
Water

Henbane
Hepatica
Hepatic^
Heracleum
Herb-Robert
Herba-impia
Heiberta
Hercules' Clu
Herpestis
Hesperis
Heteranthera
Heterotheca
Heuchera
Hexalectris
Hibiscus
Hickory
Hieracium
Hierochloe
High-water Shrub
Hippuris
Hobble-bush
Hoffmanseggia
Hogweed
Holcus
Holly

Dahoon
Mountain

Holosteum
Honewort .

Honeysuckle
Bush

Honkenya
Hop
Hop tree

Hordeum
Horehound

Black
Fetid
Water

Hornbeam
Hop

Hornwort
Horse-brier
Horse-chestnut
Horseradish
Horse-sugar
Horsetail

Horse-weed
Hosackia
Hottonia
Hound's-tongue

45
533
45

531
523
583

209, 492
494
208
512
463
338
429
376

34,33
702
202
103
267
709
213
383
71

536
244
171
501
100
468
299
639
272
182
217
148
273
652
107
108
109
87

207
220
222
86

464
107
672
419
420
420
408
474
474
488
520
115
70

3.35

676
265
130
828
362

Houstonia
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Liatris
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Nemastylis
Neuiopauthea
Neiiiophila
Nepeta
Nescca
Nettle

Dead
False
Hedge
Hemp
Horse
Spui-ij;e

Wood
2 ettL-t.ee
N icaadra
Nicotiana
Nigella
Nightshade

Enchanter's
Niuible-WiU
Xioebark'
Nipplewort
Nonesuch
Notholasua
Nothoscordum
Notothylas
Nuphar
Nyctaginace^
Nymphaea
Nymph^ace^
Nys^a

Oak
Jerusalem
Foisou

Oakesia
Oat

^ea
^V'ate^

Wild
Obolaria
Odontoschisma
(Euothera
Oil-nut
Oldenlandia
Oleace.e
Oleaster Family
Olive Family
Onagrace^
Onion
Onoclea
Onopordon
Onosmodium
Ophioglossace^
Ophioglossum
Opuntia
Orache
Orange, Mock

Osage
Orange-root
ORCHIDACEiB
Orchis

Crane-fly
Rein
Showy

Origanum
Ornithogalum
OrOBANCHACEjE
Orobanche
Oiontium
Orpine
Orthocarpus
Oryzopsis
Osier
Osmorrhiza
Osmunda

514 ' Ostrya 474
109 Oxalis 1U5
358 Ox-eve 275, 2S9
416 Sea 277
186 Oxybaphus 425
464 Oxydendrum 316
420 Oxyria 437
466 Oxytropis 137
421 Oyster-plant 298
421
374 Pachysandra 456
457 Pachystima 110
465

i Paepalaiithus 567
463 Painted-cup 390
376 Pallavicinia 723
377 Pancrdtlam 516
48 Panicum 629

373 Pansy 81
193 PapaVer 59
644 PAPAVERACEiE 57
153 Papaw 50
297 Pappoose-root 53
130 PaiyJanthus 515
680 Parietaria 466
522 Parnassia 173
727 Paronychia 426
56 Parsley Family 198

425 Parsley, Fool's 205
55 Hemlock 202
54 Parsley-piert 161

215 Parsnip 202
Cow 202
Meadow 204

475 Water 207
433 Parthenium 272
119 Partridge berry 224
528 Paspalum 628
653 Pasque-flower 37
662 Passiflora 194
636 Passiflorace^ 194
654 Passion-flower 194
353 Pastinaca 202
713

I

Pea, Beach 143
190 Butterfly 145
451 Everlasting 143
224 Iloarv 133
335 Milk' 146
448 Partridge 148

335 Peanut, Hog 146
186 Pear 164
521 Alligator 446
690 Prickly 197
297 Pearlwort 88
866 Pecan-nut 468
693 PEDALtACE^ 399
695 Pedicularis 392
197 Pelhva 682
433 Pellia 724
174 Pellitory 466
464

j

Peltandra 549
48 Pennycress 73

497 Pennyroyal, American 412

498, 506 Bastard 405
499 False 406
506 Mock 412
506 Pennywort, Water 210
411 Penthorum 176
523 I'entsiemon -'SI

393 Pepper Family 446

895, 734 Pepper, Water 441

551 Pepper-bush 322

177 Peppergrass 73

391 Pepperidge 215

642 Peppermint 407

480 Pepper-root 64

210 Pepperwort 73

692 Perilla 407

Periploca
Persea
Persim nou
Petalostemon
Peta!^ites

Petroselinum
Peucedanum
Phacelia
Phalaris
Phaseolus
Pheasant's-eye
Phegoptpris
Phelipcea
Philadelphus
Phleum
Phlomis
Phlox
Phoradendron
Phragmites
Phryma
Phyllauthus
Phyllodice
Physalis

Physocarpus
Physostegia
Phytolacca
Phytolaccace^
Picea
Pickerel-weed
Picris

Pigeon-berry
Pig-nut
Pigweed

W inged
Pilea

Pimpernel
False
Water

Pimpinella
Pine

Ground
Pine-appl* Family
Pine-drops
Pine-sap
Pine weed
Pinguicula
Pink

Fire

Pink-root
Pinus
Pinweed
Pinxter flower

PlPERACE^
Pipe-vine
Pipewort

Hairy
Pipsissewa
Pitcher-plant
Plagiochila

Plane-tree Family
Planer-tree
PLA^TAGINACElE
Plantago
Plantain

Indian
Mud
Rattlesnake
Robin's
Water

Platanace^
Platanus
Pleuranthe
Pleurisy-root
Pleurogyne
Pluchea
PlUD^

Date

339
446
333
132
292
208
203
359
638

144, 145
48
686
395
174
644
420
354
449
658
403
457
318
375
453
419
436
435
491
536
299
436
4C9

428, 431
431
465
331
385
332
206
490
697
511
325
325
95

397
83,84

84
346

490, 734
77

320
446
445
566
567
322
57
717
466
463
422
422
422
294
536
503
266
554
466
466
718
340
S52
266

151
833
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Plum, Ground
Red

PlumbAGINACiL«
Poa
Podophyllum
PODOSTliMACEiB
Podostemon
Pogonia
Pokeweed
Polanisia

POLEMOMACE^
Polemonium
Polygala
POLYGALACEiE
PoLYGOSACE^
Polygonatum
Polygonella
Polygonum
Polymnia
Polypodium
Polypody
Polypogon
Polypremum
Polytseuia
Pomme-blanche
Pond-spice
Pondweed

Horned
Pontederia
PONTEDERIACE^
Poplar

Whifce
Poppy

Celandine
Corn
Horn
Mexican
Prickly

Populus
Porella
Portulaca
PORTULACACEiE
Potamogeton
Potato vine, Wild
Potentilla

Poterium
Preissia

Prenanthes
Prim
Primrose

Evening
Primula
Primulaces
Prince's-feather
Prince's-pine
Prosartes
Psilocarya
Psoralea
Ptelea
Pteris

Pterospora
Ptilidium
Puccinellia
Puccooii

Yellow
Pulse Family
Purslane

Sea
Water

Putty-root
Pycnanthemum
Pyrola
Pyrrhopappu:
Pyrularia
Pyrus
Pyxidanthera
Pyxie
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P L A T E S

WrrU EXPLANATIONS.



EXPLAXATIOX OF PLATE I.

CYPERUS. — (1) Small plant of C. diandrus
; (2) a spikelet magnified

; (3) a

piece of the rhachis with one scale enclosing its flower; (4) a separate

flower more magnified. — (5) C. erjthrorhizos, a spikelet magnified ; the

loAver scales and flowers have fallen, showing the small internal scales of

the section Papyrus, formed of the winged margins of the joints of the

rhachis detached
; (6) a separate one, more enlarged

; (7) a flower; (8) an

achene, cut iu two.— (9) C. dentatus, a piece of '•'le rhachis of a spike

with the lower part of one scale, showing how it is decurrent on the joint

beneath (cut across) to form scale-like Avings.

DULICHIUM.— (1) Upper part of a plant of 1). spathaceum ; (2) part of a

spikelet somewhat enlarged
; (3) piece of rhachis, and one scale decurrent

on the joint beneath
; (4) magnified flower.

KYLLINGA. — (1) Plant of K. pumila; (2) one-flowered spikelet on a

piece of the rhachis, enlarged; (3) the same, more enlarged and open,

(4) achene ; and (5j section of same magnified.
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EXPLANATION OF PLATE II.

HEMICARPHA.— (1) Tlaut of II. subsquarrosa, natural size; (2) a spike-

let eiilarged, with its bract; (3; magnified scale of the same
; (5) a flower,

with its single stamen and minute internal scale, magnified; (6j acheue,

magnified.

LIPOCARPHA.— (1) Upper part of plants of L. maculata, with spikelets

;

(2) diagram of a flower, representing the ovary between the two internal

scales, a single stamen, the scale of the spikelet on one side, and the axis

of the spikelet on tlie other; (3) scale of spikelet detached; (4) a flower

with its two inner scales
; (5) achene, magnified.

FUIRENA.— (1) Upper portion of plant of F. squarrosa, var. pumila;

(2) scale of spike enclosing a flower
; (3) open scale of same

; (4) flower

;

(5) one of the scales and one of the bristles of the perianth
; (6) achene,

and (7) section of same.
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EXPLANATIOX OF PLATE III.

ELEOCHARIS.— (1) Small plant of E. olivacea; (2) the spikelet enlarged
;

(3) detached scale; (4) Hower; (5) achene and bristles.— (6) E. quad-

raugulata, spikelet; (7) a scale; (8) flower; (9) achene and bristles.

—

(10) E. tuberculosa; the achene with its great tubercle, and bristles.

SCIRPUS.— (1) Summit of plant of small S. debilis; (2) a spikelet; (3) a

scale of the same, and (4) flower
; (5) achene with its bristles.

ERIOPHORUM.— (1) Small plant of E. alpinum, in flower; (2) spikelet;

(3) a scale, and (4) a flower from the same; (5) the spikelet, in fruit, the

bristles forming a cottony tuft
; (6) achene and its bristles. — (G, under

Sciy^pus) a small portion of the inflorescence of E. cyperinum
; (7) a

flower; (8) a spikelet in fruit; (9) achene from the same, Avitli the tor-

tuous bristles; (10) section of the achene.

FIMBRISTYLIS. — (1) Summit of a small flowering stem of F. laxa; (2) a

spikelet of the same
; (3) a detached scale, and (4) a flower of the same;

(5) achene.— F. autumnalis
; (6), a spikelet, enlarged; (7) flower;

(8) achene, and (9) section of the same.
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EXPLANATIOX OF PLATE IV.

DICHROMENA. — (1) Head aud involucre of D. latifolia; (2) a scale

from one of the spikelets, and (3) the same cut across; (4) a flower;

(5) achene with its tubercle.

PSILOCARYA. — (1) Part of plant, (2) enlarged spikelet, (3) detached scale,

(4) flower, aud (5) achene with its beak, of P. scirpoides.

RHYNCHOSPORA.— (1) Upper part of flowering stem of R. Torreyana;

(2) a spikelet; (3) detached flower; (4) achene, with short bristles at

its base
; (5) one of these bristles more magnified.

R. (§ CERATOSCHCENUS).— (1) Upper part of fruiting plant, (2) de-

taclied spikelet, (3j flower, and (4) beaked achene, with its bristles, of R.

macrostachva.
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EXPLANATION OF PLATE V.

CLADIUM.— (1) Summit of a plant of C. mariscoides; (2) detached spike-

let; (3) same, open, showin^i^ a staininate and a perfect floAver; (4) the

nut-like acheue, and (5) the longitudinal section of the same.

SCLERIA.— (G) Summit of a flowering stem of S. reticularis; (7) three

spikelets from a cluster, the middle one pistillate, the lateral ones stami-

nate
; (8) staminate spikelet displaying four male flowers, the filaments

of two of them liaviug lost their anthers; (9) pistillate spikelet display-

ing a single jjistillate flower; (10) achene Avith the 3-lobed double cup

underneath.

CAREX.— (11) riant of C. pauciflora
; (12) a staminate flower with its

scale; (13) scale, and (14) mature ])istillate flower, in its perigyniuin;

(15) cross-section of perigynium and of the contained achene
; (16) achene

on its stalk, style and stigmas. — (17) C. Jr.mesii, upper part of .flowering

plant; (18) the spike enlarged; (19) a staminate flower audits scale;

(20) pistillate flower in its perigynium
; (21) the same with half the peri-

gynium cut away to show the contained achene and style.
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explanatio:n' of plate yi.

CAREX.— (1) C. trisperma, upper part of a stem in fruit; (2) enlarged

spike displayed, with three staminate and two pistillate flowers; (3) a

scale, and (4) a ripe perigynium, of the latter; Avitli (5) a section of the

perigynium near the base, and of the contained achene.— (6) C. straminea,

var. brevior, summit of a fruiting plant; (7) a spike enlarged
; (8) scale

of a pistillate flower; (9) the winged perigynium and the contained

achene cut across; (10) detached achene with persistent style aijd stig-

mas.— (11) C. umbellata, Avhole plant; (12) a perigynium and its scale;

(13) cross-section toward the base of perigynium and its contained achene;

(14) detached achene with its persistent style and stigmas.— C. bullata;

(15) upper part of plant in fruit, with one pistillate and two staminate

spikes; (16) one of its staminate flowers with the scale
; (17) a pistillate

scale, and (18) mature perigynium; (19) longitudinal section of the lat-

ter, showing the achene and its style, and (20j cross section of the same.
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EXPLAXATION OF PLATE VII.

LEERSIA.— (1) Pauicle of L. oryzoides, reduced iu size; (2) a branchlet of

the same, with its spikelets, of the natural size; aud (3) au opeu spike-

let in flower, enlarged.

ZIZANIA. — (1) A staminate, and (2) a pistillate flower or spikelet of Z.

aquatica
; (3) a magnified pistil with a pair of squamul^e or hvpogynous

scales; (4) a grain, and a magnified longitudinal section of the lower

part of the same, showing the embryo at the outside of the base of the

albumen.

ALOPECURUS.— (1 ) Part of a plant of A. geuiculatus, in flower ; (2) a few

spikelets from the spike-like inflorescence, moderately magnified; (3) an

open spikelet in flower, more magnified, and (4) the single flowering

glume detached.

PHLEU]\I.—A detached spikelet of P. pratense, having the flower with its

glume and palet raised above the empty glumes, magnified.

HELEOCHLOA.— (1) Inflorescence of H. scnanoides
; (2) a separate en-

larged spikelet; and (3) the same open, in flower.

SPOEOBOLUS.— (1 ) A spikelet of S. cryptandrus, magnified
; (2) the same,

with the flower open, raised above the empty glumes; and (3) the fruit,

more magnified, showing the seed loose in the pericarp (utricle).— (4) An
enlarged spikelet of E. vaginaflora ; and (5) the same displayed,

AGROSTIS. — (1) Panicle of A. alba, var. vulgaris, Avith (2) an enlarged

open spikelet of the same; also (3) the rough pedicel and glumes of

A. scabra, with the flower separated, the latter having no palet.
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EXPLANATION OF PLATE VTTT.

POLYPOGON. — (1) Spike-like contracted panicle of P. Monspeliensis

;

'2) an enlarged detached spikelet, showing the long aAvns to the empty

glumes; (3) the same open in flower; and (4) a separate flower without

the empty glumes.

CINNA. — (1) A magnified spikelet of C. arnndinacea; and (2) the same

open, displaying the flowering glume and palet, the single stamen, and

the pistil.

MUHLENBERGIA. — (1) A magnified closed spikelet of M. sylvatica

;

(2) the same with the open flower raised out of the empty glumes. — (3) A
magnified spikelet of M. diffusa

; (4) its minute and unequal empty glumes

more magnified; and (5) an open spikelet of the same.

BRACHYELYTKUM.— (1) A spikelet of B. aristatum enlarged; (2) the

same displayed.

CALAMAGROSTIS. — (1) An open spikelet of C. Canadensis, enlarged,

displaying all the parts; (2) the same with the flower raised out of the

empty glumes, showing the hairy rudiment behind the palet.

ORYZUPSIS.— (1 ) An open magnified spikelet of (). asperifolia; and (2) the

flower of the same removed from the empty glumes. Notice the remark-

ably long squamulai or liypogynous scales, which here nearly equal the

glume in length.

STIPA.— Empty glumes and flower (a little separated) of S. avenacea,

enlarged.

ARISTIDA.— A spikelet of A. purpurasceus, enlarged.
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EXPLANATIOX OF PLATE IX.

SPARTINA.— (1) Portiou of the inflorescence of S. stricta, of the natural

size; (2) a spikelet enlarged; and (3) the same displayed, the flower

raised ahove the empty glumes.

CTENIUM. — (1) Spike of C. Americauum
; (2) a single spikelet magnified;

and (3) the same displayed, the empty glumes separated.

BOUTELOUA.— (1) A portion of the compound spike of B. racemosa, of

the natural size; and (2) a spikelet displayed and magnified, the flowers

raised out of the empty glumes.

GYMNOPOGON.— (1) Inflorescence of G. racemosus, reduced in size; and

(2) a magnified spikelet with the parts displayed.

CYNODON. — (1) Inflorescence of C. Daetylon, of digitate spikes; (2) a

spikelet magnified and displayed, shoAving a perfect flower and a rudiment.

ELEUSINE.— (1) One of the spikes from the digitate inflorescence of E.

Indica; (2) a magnified spikelet; (3) the same with the flowers more

displayed; (4) a flower from the last, showing its parts; (5) the fruit

magnified, showing the seed loose in the utricle; and (6) the wrinkled

seed detached.— (1, under Dactyloctenium) Inflorescence of E. ^gyp-
tiaca, of digitate spikes; (2) one of the spikelets magnified; (3) the fruit

magnified, showing the seed loose in the thin pericarp (utricle) ; and

(4) the wrinkled seed more magnified.

DIPLACHNE.— (1) Small portion of the inflorescence of D. fascicularis

;

(2) one of its spikelets displayed and magnified; (3) an open flower of

the same.
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EXPLAXATIOX OF PLATE X.

TEIODIA.— (1) Magnified spikelet of T. seslerioides
; (2) the same displayed

and the lowest flower open
; (3) back view of the flowering glume spread

out.

GRAPHEPHORUM.— (1) A magnified spikelet of G. melicoides, displayed

;

(2) a part of the hairy rhachis and one flower of the same.

DIARRHEXA.— (1) A spikelet of D, Americana, enlarged; (2) the grain

in its glume and palet.

DACTYLIS.— A spikelet of D. glom^erata magnified and displayed.

KffiLERIA. — (1) A magnified spikelet of Iv. cristata, expanded, showing

the empty glumes, the three flowers, and a rudiment; (2) lower half of a

flowering glume, partly spread open ; it is much more folded and keeled

in its natural condition.

EATOXIA.—A magnified spikelet of E. obtusata, expanded, showing the

empty glumes, the two flowers, and a rudiment.

MELICA.—A magnified spikelet of M. mutica, expanded, showing the empty

glumes, two perfect flowers, and an abortive one.

GLYCERIA.— (1 ) A magnified spikelet of G. nervata
; (2) a separate flower

with one joint of the rhachis; and (3) the lower half of a flowering

glume, showing its form (rounded on the back, not keeled).

DISTICHLIS.— (1) A pistillate spikelet of D. maritima, enlarged; (2) a

flower from the same ; and (3) a flower from a staminate spikelet.

POft..— (1) Panicle of P. compressa, reduced in size; (2) a magnified spike-

let; (3) a separate flower more magnified; (4) a flowering glume cut

across and somewliat outspread.

ERAGROSTIS.— (1) A spikelet of E. pilosa, enlarged; (2) the same, from
which the glumes and all of six lower flowers except the palets have

fallen away
; (3) a magnified fiower, open

; (4) the flowering glume of the

same outspread.

BRIZA.— (1) A spikelet of B. media, enlarged; (2) a separate flower.

FESTUCA.— (1) A spikelet of F. elatior, enlarged; (2) a separate flower;

(3) lower part of a flowering glume, outspread.

BROMUS.— (1) A spikelet of B. secalinus, or Chess; and (2) a separate

flower, enlarged.
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EXPLANATION OF PLATE XL

UNIOLA.— (1) A spikelet of U. latifolia, of about the natural size; (2) a

flower, enlarged
; (3) eraptv' flowering glume of tlie lowest (sterile) flower.

PHRAGMITES. — (1) A spikelet of P. communis, enlarged; (2) one of the

perfect flowers, enlarged ; and (3) the lowest flower, which has stamens

only.

ARUNDIXARIxV.— (1) A spikelet of A. macrosi)erma ; and (2) a separate

flower, magnified.

SCHEDONNARDUS.— (1) Portion of the spike of S. Texanus, enlarged;

and (2) a flower, magnified.

LOLIUM.— (1) Portion of the sjjike of L. temulentum; and (2) a separate

flower, magnified.

AGROPYRUM.— (1) Portion of the spike of A. repens, or Couch-Grass, of

about the natural size
; (2) a flower, magnified.

HORDEUM.— (1) The three one-flowered spikelets from one joint of the

spike of H. jubatum, with their awn-like empty glumes, tlie lateral flowers

'-abortive and neutral, the middle one alone perfect
; (2) this perfect flower

(with an awn-like rudiment) open and enlarged.

ELY]\IUS.— (1 ) The two spikelets of one joint of the spike of E. Virginicus,

about the natural size
; (2) the empty glumes and the flowers of one spike-

let, enlarged and displayed ; and (3) an open flower, more magnified.

ASPRELLA.— (1) A spikelet of A. Hystrix; and (2) an expanded flower,

matrnified.
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EXPLAN-ATIOX OF PLATE XIL

DESCHAMPSIA.— (1) Panicle of D. flexuosa
; (2) a spikelet, magnified, the

parts displayed; and (3) one of the flowers detached and open.

DAJfsTHONIA.— (1) Panicle of D. spicata; (2) a spikelet enlarged; and

(3) a separate flower from the same.

TRISETUM.— (1) A spikelet of T. subspicatum, var. molle, expanded and

magnified; and (2) a separate open flower.

AVENA.— (1) A spikelet of A. striata, displayed and magnified; and (2) a

separate flower.

ARRHEXATHERUM.—A spikelet of A. avenaceum, displayed and mag-

nified; (1) the empty glumes; (2) the flowers, the lower one staminate

only, the next perfect, and the third a rudiment.

HOLCUS.— (1) A spikelet of H. lanatus, magnified
; (2) the same displayed

to show the two flowers, the lower perfect and awnless, the upper stami

nate and awned.
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EXPLANATION OF PLATE XIII.

HIEROCHLOE. — (1) A spikelet of H. borealis, enlarged; (2) the same dis-

played, the flowers separated from the empty glumes, the two lateral ones

with 3 stameus and no pistil, the middle or terminal one with a pistil and

only 2 stamens.

AKTHOXANTHUM.— (1) The spike-like inflorescence of A. odoratum;

(2) a spikelet magnified
; (3) anotlier with the parts displayed, the flowers

raised from the lower empty glumes, the lateral glumes empty and awned,

the terminal flower perfect and diandrous.

PHALARIS.— (1) A spikelet of P. arundinacea, enlarged, (2) the empty

glumes, and a perfect flower with a hairy rudiment on each side of it.

MILIUM.— (1) Portion of the panicle of M. effusum; (2) a closed spikelet,

magnified; and (3) the same displayed.

AMPHICARPU:\I.— (1) A spikelet from the panicle of A. Purshii, magni-

fied; (2) the same, with the parts displayed; and (3) a radical (fertile)

spikelet, enlarged.

PASFALUM.— (1) Inflorescence of P. laive; (2) a closed spikelet, enlarged;

(3) the same with tlie parts displayed.

PAXICUM.— (1) Part of a spike of P. sanguinale; (2) one of its spikelets,

magnified
; (3) the same with its parts displayed, the three lower glumes

empty. — (4) A spikelet of P. capillare, magnified
; (5) the same displayed,

the three lower glumes empty,— (6) A spikelet of P. claudestinum, mag-

nified; (7) the same displayed, the lower flower represented by a glume

and palet only.— (8) A spikelet of P. virgatum, magnified; (9) the same

displayed, the lower flower staminate.

SETARIA.— (1) A magnified spikelet of 8. glauca, with the accompanying

cluster of bristles; (2) tlie spikelet displayed, showing the neutral lower

flower, of a glume and palet only, and the perfect flower.
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EXPLANATIOX OF PLATE XIV.

CENCHEUS.— (1) Involucre of C. tribuloides, in flower, enlarged; (2) lon-

gitudinal section of the same; (3) a spikelet displayed (the stigma?

should belong to the right-hand flower ; the left-hand or lower flower ii

only staminate).

TRIPSACUM.— (1) Piece of the spike (of the natural size), pistillate below,

staminate above
; (2) a longitudinal section of one of the pistillate spike-

lets; (3) a pistillate spikelet with its parts displayed; (4) a staminate

(two-flowered) spikelet, with its parts displayed.

ERIANTHUS.— (1) Part of the hairy inflorescence with two spikelets of E.

saccharoides, enlarged; (2) one of the spikelets displayed.

AXDROPOGON.— (i) Small portion of tlie spike of A. furcatus, enlarged,

with one fertile and awned spikelet, and one staminate and aAvnless spike-

let; (2) the fertile spikelet, and (3) the staminate spikelet, displayed.

CHRYSOPOGON.— (1) A fertile spikelet of C. nutans, enlarged, with a
sterile pedicel on each side; (2) the spikelet displayed.
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EXPLAXATIOX OF PLATE XV.

BECKMAXXIA.— (1) lufloresceuce of B. eruc£eforiiiis, var., reduced in sizej

(2) a spike, eularged
; (3] a spikelet, aud (4) the same opened; (5) the

flower.

ERIOCHLOA.— (1) Inflorescence of E. polystachya, reduced; (2) a spikelet,

enlarged, aud (3) the same opened
; (4) tlie flower opened.

ROTTBCELLIA. — (1) Portion of the spike of R. rugosa, somewhat reduced,

and (2) a portion eularged, with (3) the fertile spikelet aud (4) the pedi-

celled sterile spikelet of the middle joint displaced
; (5 j the fertile spikelet

opened; (6) the third empty glume, and (7) the flower.

AMMOPHILA. — (1) lufloresceuce of A. aruudinacea, reduced; (2) a spike-

let, eularged, and (3) the flower, with a hairy rudiment at the base of the

palet.

LEPTOCHLOA.— (1) lufloresceuce of L. mucrouata, reduced; (2) portion

of rhachis of a spike, bearing two spikelets
; (3) a 3-flo\vered spikelet ; and

(4) a flower removed.

BUCHLOE.— (1 ) Stamiuate and (2) pistillate inflorescence of B. dactyloides;

(3) a stamiuate spikelet, and (4) one of its flowers removed; (5) a pistil-

late spikelet, eularged; (6) vertical section of same; and (7) the outer

empty glume removed.

MUNROA.— (1) Inflorescence of M. sipiarrosa; (2) a spikelet, enlarged; and

(3) a flower, opened.

SCOLOCHLOA.— (1) lufloresceuce of S. festucacea, reduced; (2) a spikelet,

enlarged ; aud (3 ) a flower.

PUCCIXELLIA.— (1) Inflorescence of P. maritima, reduced; (2) a spikelet^

enlarged; and (3) a flower.
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EXPLANATION OF PLATE XYL

POLYPODIU^NL— riaut of P. vulgare
;
piece of the froDcl ; a magnified spo-

rangium with its stalk, and another bursting and discharging spores.

ONOCLEA.— { 1 ) Pinna of the sterile frond of (). Struthiopteris
; (2) portion

of a fertile frond
; (3) a piece of one pinna cut off to sIioaa' the manner in

which it is rolled up; and (4) a portion of the last, magnified, with one

side unrolled ; toward the base the sporangia all removed, to show how
the fruit-dots are borne each on the middle of a vein.

PELL^EA.— Sterile and fertile plants of P. gracilis, and (1) a portion of the

fertile frond enlarged, with a piece of the marginal iudusium turned back

to display the fruit ; the sporangia are all removed from the fruit-bearing

tips of the two forks of the lower vein.
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EXPLANATION OF PLATE XYIL

PTEEIS.— A piuuule of P. aquilina, and (2) a piece of one of the lobes,

enlarged, the marginal indusium rolled back on one side, displaying the

fruit ; the sporangia all removed from the lower part to show the recep-

tacle that bears them, viz. a cross-line connecting the tips of the veins.

ADIANTUM.— (1) Piece of the frond of A. pedatum; (2) a pinnule some-

what enlarged; and (3) a piece of one more enlarged, Avith the indusium

of one fruit-dot turned back to show the attachment of the fruit.

CHEILANTHES.— (1) Small plant of C. vestita; and (2) a fruit-bearing

pinnule, enlarged.

WOODWARDIA.— (1) Portion of the sterile and (2) of the fertile frond of

W. angustifolia
; (3) a piece of the latter, enlarged

; (4) piece of the frond

of W. Virginica; and (5) part of a fruiting lobe, enlarged.
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EXPLANATIOX OF PLATE XVIII.

CAMPTOSORUS.— Plant of C. rhizophyllus, and (1) a portion of a frond,

with fruit-dots, enlarged.

SCOLOPENDKIUM.— Tip of a fertile frond of S. vulgare; and (2) a piece

enlarged, with two fruit-dots.

ASPLENIUM.— (1) A piuna of A. thelypteroides ; and (2) part of a lobe in

fruit, enlarged.

DICKSOXIA.— (1) Pinna of D. pilosiuscula
; (2) portion of a pinnule, en-

larged; and (3) a fruit-dot in its cup-shaped indusium.



GEiiBra nf FilicES Plate XYIII

CaTTtp hoscwXs €) colc>]3 en. cLr-LuiTt



EXPLAN^ATION OF PLATE XIX.

CYSTOPTERIS.— (1) Piece of the frond of C. bulbifera
; (2) a lobe in fruit,

enlarged; and (3) a small portion more magnified, bearing a fruit-dot

with its indusium thrown back.

WOODSIA.— (1) Small frond of W. glabella; (2) a part of a fruiting pinna

of the same, magnified; and (3) a separate indusium, more magnified;

(4) a piece of a fruitful pinnule of W. obtusa, enlarged; and (5) a fruit

with the opened indusium beneath, more magnified.

ASPIDIUM.— (1) Pinna of A. (Dryopteris) marginale; and (2) a magnified

fruiting portion; (3) piece of A. (Poljstichum) acrostichoides ; and (4) a

small fruiting portion, magnified.

ONOCLEA.— Sterile and fertile frond of 0. sensibilis
; (1) front view of a

fruiting contracted pinnule, enlarged; and (2) the same laid open and

viewed from the other side ; on one lobe the sporangia are removed from

the veina-
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EXPLANATION OF PLATE XX.

SCHIZvEx^.— Plant of S. pusilla, of the natural size
; ( 1 ) a fertile pinna with

eleven sporangia, magnified ; and (2) a separate sporangium, more mag-

nified.

LYGODIUM.— (1) Summit of frond of L. palmatum, with fertile and sterile

divisions; (2) a fruiting lobe enlarged, with two of the lower scales, or

indusia, removed, displaying a sporangium under each; and (3) a spo-

rangium more magnified.

OSMUNDA.— (1) Small piece of the frond of 0. Claytoniana, with a fertile

and a sterile pinna; (2) a portion of the fruit magnified; and (3) one spo-

rangium more magnified.

BOTRYCHIUM.— Plant of B. ternatum, and (1) a portion of the fruit, with

six sporangia, magnified.

OPHIOGLOSSUM.— Frond of O. vulgatum, and (1) a portion cf the fruit-

ing spike enlarged.
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EXPLANATION OF PLATE XXL

EQUISETUM.— (1) Upper part of fertile plant of E. limosum; (2) one of

the shield shaped scales or receptacles of the spike, with the six sporangia

underneath, enlarged; (3) same seen from below, discharging the spores;

(4) a magnified spore with the club-shaped filaments spreading; and

(5) the same with the filaments coiled up.

LYCOPODIUM — Plant of L. Carolinianum, and (1) a magnified scale of

the spike removed, with the sporangium in its axil, discharging powdery

spores.

SELAGINELLA.— Plant of S. rupestris
; ( 1 )

part of a fertile spike, enlarged

;

(2) scale from the upper part of it, with its sporangium, containing innu-

merable powdery spores; (3) scale from the base, with its sporangium

containing few large spores ; and (4) three large spores.

ISOETES.— (1) Plant of I. lacustris; (2) sporocarp containing the minute

sjjores, cut across, enlarged; (5) same divided lengthwise; (3) sporocarp

with the large spores, divided lengthwise; and (4) three large spores

more magnified.

AZOLLA.— (1) Plant; (2) a portion magnified, with conceptacles of both

kinds; (3) the macrosporic one, more magnified; (4) the microsporia

one, more magnified ; (5) the same burst open, showing the stalked micro-

sporangia; (6) one of the latter more magnified; (7) another bursting;

and (8) three masses of microspores beset with glochidiate or barbed

bristles.
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EXPLAXATIOX OF PLATE XXIL

RICCIA.— Plant of R. natans; section of thallus, sho-wing tw^o imbedded

capsules and numerous air-cavities; spores enclosed in a mother-cell;

three free spores ; and calyptra with style.

AKTHOCEROS.— Plant of A. Isevis; portion of the columella and valves of

the capsule, with spores and elaters ; two spores and two elaters.

NOTOTHYLAS.— Plants of N. orbicularis; section of the thallus through

the involucre ; apex of protruding capsule ; lower half of capsule showing

the columella; upper half of capsule ; a gemma; an antheridium; twelve

free spores, and two clusters of spores (4 in each).

ASTERELLA.— Plant of A. hemisphaerica; 9 receptacle viewed from

above ; the same from below ; capsule dehiscing, with remains of calyp-

tra at base ; section of J disk ; an elater, a portion of same, and spores.

SPHJEROCARPUS.— Plant of S. terrestris ; cluster of five involucres ; in-

volucre enclosing a capsule; capsule filled M'ith spores; and three i-pores.

DUMORTIERA.— Portions of $ and 9 plants of D. hirsuta
; 9 receptacle

showing three involucres, two with capsules ; capsule with calyptra ; sec-

tion of ^ disk ; elater and portion of same ; spores.

AITOXIA.— Plant of A. Wrightii ; upper view of 9 receptacle with three

involucres; side view of same; involucre partly cut aAvay showing cap

sule and remains of calyptra ; a capsule closed, and dehiscent ; an elater,

a piece of same, and spores.

CONOCEPHALUS.— Parts of $ and 9 plants of C. conicus ; section of 9

receptacle, showing two involucres and capsules ; capsule with ruptured

calyptra; section of ^ disk; elaters, a portion of one, and spores.

PREISSIA.— Parts of $ and 9 plants of P. commutata ; section of 9 re-

ceptacle
;
perianth opened showing calyptra and capsule ; section of part

of $ disk ; elaters, a part of one, and spores.

MARCHANTIA.— Parts of $ and 9 plants of M. polymorpha; section of

9 receptacle
;
pei-ianth, calyptra, and capsule ; section of part of $ disk

;

an elater, part of same, and spores.

FIMBRIARIA.— Plant of F. tenella; 9 receptacle, and section of same;

capsule dehiscing ; elaters and spores.

PALLAVICIXIA.— Plant of P. Lyellii
;
part of thallus with involucre, peri-

anth, and calyptra
;
perianth cut away showing young calyptra; capsule

closed, and dehiscent ; antheridium enclosed in a leaf ; elater and spores
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EXPLANATION OF PLATE XXIIL

PELLIA.— Plant of P. epiphylla ; calyptra with base of pedicel ; capsule ; an

elater, part of same, two spores, and two antheridia.

BLASIA.— Plants of B. pusilla; section of cavity at the end of the midrib

showing young perianth and calyptra ; end of thallus with calyptra and

protruding capsule ; capsule dehiscing ; elaters and spores
;
part of elater

and two spores
; ^ thallus with two antheridia

;
gemmiparous thallus

with two receptacles; section of a receptacle showing enclosed gemmae

and the protruded orifice.

METZGERIA. — Plants
( J", 9, and gemmiparous) of M. furcata, and parts

of same enlarged ; hispid perianth with 2-lobed involucral leaf and base

of pedicel ; a gemma ; an antheridium ; elaters and spores.

ANEUR A.— Plants
(
J* and 9 ) of A. sessilis ; section of fleshy calyptra with

base of pedicel ; dehiscing capsule bearded by persistent elaters; elater,

part of same, and spores
;
part of thallus with long detiexed ^ recepta-

cles, and one cut transversely showing antheridia.

FOSSOMBRONL\.— Plant of F. pusilla, and a part enlarged; capsule de-

hiscing, with perianth and involucral leaves
;
part of stem with two leaves

and dorsal antheridia; an antheridium, elaters, and spores.

GEOCALYX.— Plant of G. graveolens ; two pairs of leaves with underleaves

;

part of stem with an underleaf ; section of involucre showing calyptra and

base of pedicel ; dehiscent capsule ; elaters and spores.

GRIMALDIA. — Parts of ^ and 9 pl^i^ts of G. barbifrons ; section of ^
disk

; 9 receptacle and section of same ; dehiscent capsule ; elaters and

spores.

CHILOSCYPHUS.— Plant of C. ascendens ; a leaf with underleaf; a pair of

leaves with antheridia ; a part of stem with involucral leaves, perianth,

and calyptra ; dehiscent capsule ; elaters and spores.

HARPANTHUS.— Plant of H. Flotovianus, and same enlarged; a pair of

leaves with underleaf
;
perianth witli involucral leaves, and section show-

ing calyptra ; elaters, a part of one, and spores.

LOPHOCOLEA.— Plant of L. heterophylla ; a part enlarged with involucral

leaves and perianth ; cross-section of perianth ; three pairs of leaves with

underleaves ; a leaf and antheridium ; an underleaf ; an elater and spores.

CEPHALOZIA.— Plant of C. multiflora; two pairs of leaves
;
perianth with

involucral leaves ; an involucral leaf; calyptra ; capsule closed, and dehis-

cent ; an elater and spores.'

GYjNINO^MITRIU^I. — Plants of G. concinnatum ; three pairs of leaves ; apex

of stem with involucral leaves and dehiscent capsule ; two involucral

leaves; cah'ptra.

MARSUPELLA.— Plant of M. emarginata; part of same with involucral

leaves ; involucre and perianth opened showing calyptra and base of pedi-

cel ; capsule ; elater and spores.
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EXPLANATION OF PLATE XXIV.

SCAPANIA.— Plant of S. undulata; apex of stem with involucral leaves

and perianth enclosing calyptra ; three pairs of leaves, a capsule, elater,

and spores.

PLAGIOCHILA.— Plant of P. interrupta; five leaves; an underleaf
;
peri-

anth enclosing calyptra ; antheridia, capsule, elaters, and spores.

0D0NT0SCHI8MA.— Plant of 0. Sphagni; parts of stems, one bearing

gemmse, the other a perianth with involucral leaves ; an involucral leaf

;

a capsule, elaters, and spores.

LEJEUNEA.— Plant of L. clypeata; perianth with capsule and involucral

leaves; cross-section of perianth; part of stem with J branch; leaves

with underleaves; elaters and spores.

FRULLAXL\.— Plant of F. Asagrayana; two pairs of leaves seen from

above, and from below with underleaves and ventral lobes
;
perianth with

involucral leaves; cross-section of perianth; involucral leaf; capsule,

elaters, and spores.

PORELLA.— Plant of P. platyphylla; a pair of leaves with underleaves;

part of stem with ^ spikes; an antheridium in its leaf; perianth with

involucral leaves and capsule ; an elater, and spores.

RADULA.— Plant of R. obconica; end of branch with perianth and capsule

and lateral ^ branches ; a S branch ; an antheridium ; leaves seen from

above and below ; a capsule, elater, and spores.

PTILIDIUM.— Plant of P. ciliare ; a pair of leaves ; un underleaf
;
perianth

Avith involucral leaves ; capsule, elater, and spores.

BAZZAXIA.— Plant of B. trilobata; two pairs of leaves with underleaves

and (J spike; portion of ^ spike, and antheridium; capsule, elaters, and

spores.

TRICHOCOLEA.— Plant of T. tomentella; leaf and underleaf; capsule;

elater and spores.

HERBERTA.— Plant of H. adunca; portion Avith leaves and underleaves;

perianth ; capsules ; elater and spores.

LEPIDOZIA.— Plant of L. reptans; portion with leaves and underleaves;

antheridium in its leaf and free
;
perianth with involucre ; capsule, elater,

and spores.

KANTIA.— Plant of K. Trichomanis ; leaves and underleaves; hairy invo-

lucre, and section showing calyptra; capsule wuth spiral valves; elater

and spores.
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explanatio:n^ of plate xxv.

JTTBULA.— Plant of typical J. Hutchinsiffi, enlarged; two pairs of leaves

seen from below ; a lower lobe separate and divided ; a perianth with its

outer involucre and the dehiscent capsule ; an elater.

BLEPHAROSTOMA.— Plant of B. trichophylla, and same enlarged; peri-

anth with the outer involucre, ventral side ; two cross sections of perianth

;

portion of the margin of its orifice, expanded.

LIOCHL^EXA.— Plant of L. lanceolata; end of fertile branch, Avith two

leaves, two iuvolucral leaves, and young perianth ; summit of perianth;

perianth and involucre, the capsule protruding; capsule on its pedicel,

witli remains of calyptra ; capsule dehiscent.

MYLIA,— I lants of M. Taylori, enlarged
;
portion of stem, seen from be-

neath; a cauline leaf (below) ; an underleaf ; an involucral leaf (above)

;

perianth partly cut away, showing the calyptra and exserted dehiscent

capsule.

DIPLOPHYLLL'M.— Plant of typical D. albicans, enlarged ; a folded leaf;

a leaf with the upper lobe expanded to show the nerve ; an involucral

leaf seen from without, and from within
;
perianth, cut longitudinally

;

calyptra.

NARDIA.— Plant of N. crenulata (a slender small-leaved form), enlarged

;

portion of upper stem with leaves
;
perianth ; calyptra ; elater and spores.

JUKGERjNIAXXIA.— § 1. Plants of J. Schraderi, natural size and enlarged

;

two leaves; twounderleaves; involucre; summit of perianth.— § 2. Plant

of J. barbata, enlarged
;
portion of stem with leaves and underleaves

;

perianth with involucre ; involucre.— § 3. 1 lant of J. Helleriana, en-

larged ; summit of stem with leaves, involucre, and perianth ; involucrai

leaves; margin of perianth unfolded.— § 4. Plants of J. iuflata, natural

size and enlarged ; cauline leaves ; involucral leaf.

LUXULARIA.— Sterile and fruiting plants of L. vulgaris, enlarged ; section

oi involucre, showing calyptra and capsule ; lunate receptacle or sterile

plant, with gemnuie.

MARSILIA.— Portion of plant of M. quadrifolia; a sporocaro; sporocar^,

burst in water and extruding the gelatinous ring with compartment

j'itachod.
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